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I. Introduction 


The characteristic feature of the telephone service of a large city area is 
that traffic is handled by a number of main exchanges capable of serving ten 
to thirty thousand subscribers, and by satellites of an overall capacity of 1000 
to 4000 subscribers. The main exchanges are interconnected by a system of 
trunks. In a city area well provided with telephones in the centre, telephone 
density may amount to as much as 1000 to 2000 subscribers to the sq. kilo- 
metre. On the other hand, this density tends to decrease with the increase of 
the distance from the focal point of the city, so that towards the suburbs 
telephones become gradually rarer. Consequently, the area served by the 
exchange, and with this the average length of a subscriber’s loop may be held 
on a satisfactorily low value only if the capacity of the exchange has been 
chosen sufficiently small. Such exchanges of moderate capacity are called 
satellites. Satellites are co-ordinated to a main exchange, and are connected 
by trunks only with their parent main exchange. Another characteristic of 
these satellites is that the rate of calls put through to subscribers within their 
own area is relatively low, and therefore in the majority of cases the calls 
initiated in the area of the satellite, or destined to it, are built up over the 
main exchange. 

Unless the number of transit exchanges is raised, the number of trunk 
groups will tend to increase with the growth of the number of main exchanges. 
On the other hand, with the growth of the number of groups of trunks the 
traffic for each group tends to drop, so that with it the rate of efficiency of the 
trunks also drops. If, however, the trunks are connected in tandem, dependent 
on whether or not the system operated is of the register type, difficulties may 
crop up as regards pulsing, and the devising of an appropriate numbering 
scheme. In modern Rotary type equipment the building up ofa transit connec- 
tion may require as much as one to three seconds, a span of time which may 
extend the period needed for putting through the call unreasonably. 

With the technical means now available in the field of telephony the 
chances of improving the service conditions are practically nil. Consequently, 
the costs of running a telephone system on this basis are comparatively high. 
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When now the costs of a network operated with Rotary type equipment and 
of an order of magnitude of about two hundred thousand subscribers (this is 
about the capacity of the Budapest telephone area) are made the subject of 
study then it will be found that the costs to be redeemed are composed of 


the following items: 


Subscriber’s telephones ...........---- 5 per cent 
Exchange equipment ..........+.--.- 25 per cent 
Network, o60 ae oe cca een ee ae eee 55 per cent 


Maintenance, general running expenses . 15 per cent 


Obviously, the costs of the network come to be a substantial item, even 
if a period of amortization of 30 to 40 years has been reckoned with. Therefore, 
ifit has been made the policy of the operating company to reduce the charges of 
the service, it stands to reason that this object could hardly be achieved by 
merely introducing new designs of exchange equipment. E. g. a drop of 25 
per cent in the costs of investment of exchange equipment may be equal to a 
tariff reduction of six per cent only. Consequently, the primary object of new 
designs of exchange equipment is to alleviate the burden represented by the network 
and maintenance. 

The appearance of various types of crossbar switches in the field, and the 
growing exploitation of electronics in telephony open up new ways in devel- 
opment work, which may ultimately lead to the desired reduction of tariffs. 
In this paper the author would like to point out a few aspects which will neces- 
sarily have to be followed as guidance in development work going on along 
the lines set forth above. 


II. Present network 


The rate of efficiency of a subscriber’s line is very low. As estimated a 
subscriber in the city area will during the busy hours engage his line for six 
minutes on the average (three minutes for calls initiated and three for those 
received). This means that referred to the busy hour the efficiency of his line 
is ten per cent. On the other hand, expressed as the function of the magnitude of 
the groups of trunks the efficiency of the inter-exchange trunks may amount 
to as much as 60 to 70 per cent. The problem has been set a long time ago, 
viz.: telephone exchanges have to be decentralized to as great an extent as 
possible, because with decentralized exchanges not only may the subscriber’s 
loops be shortened, but by exploiting the limits allowed for by the grade of 


service for the subscriber’s loops, the cross section of the wires may also be 
reduced. 
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With decentralization the costs of the subscriber lines drop rapidly, how- 
ever, at the same time the number of trunks tends to increase. Finally, a state 
of equilibrium will be reached in the network. = 

A quantitative analysis of the problem is feasible only in an ideal net- 
work. In order to have a clear-cut picture of the quantity of wire material 
required for a telephone network, a theoretical network will be assumed here 
of a square form and of a uniform density of subscribers. For multi-core cables 
the price of wire material is proportional to the copper weight of the wire material. 
Data of wires used in cables of this type have been compiled in Table 1. 


Fig. 1. Geometry of an ideal network 


Table 1 
Dia. Resistance Serviceabl 
zs : erviceable 
mactre ee Attenuation ee length, 
a kilometre a i km 
0.4 280 0.3 Dep 2.0 
Os5 180 0.17 3.5 3.0 
0.6 E25 Ori 5.0 4.5 
0.8 710 0.075 9.0 8.0 


For reasons of mechanical strength wires below 0.4 millimetre in dia- 
meter are hardly advisable to use. (Actually the diameter of the 0.4 millimetre 
wire is below this value.) On the other hand, wires thicker than 0.8 millimetre 
in diameter are not much needed, as will be seen in the following. 

Let in an ideal network 

Q denote the area of the network in sq. kilometres, 

N the number of exchanges in service, and 

S the number of subscribers. 

From the geometrical relation shown in Fig. 1 one of the sides of the 


exchange area may be expressed as 


{* 
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wit icQe 
ay: 

The average length of a subscriber’s loop — /, — within the given 
exchange area may be obtained from the following calculation: | 


12 — 4x? = 4x2 
x = 1//8 
pent ee ee 0.53 1. 
2 2/8 


(The cables are assumed to be laid along co-ordinates, and not diagonally. 
As may be inferred from the above the maximum length of a subscriber’ 
line equals | itself. 
For exchanges of a number N let n be the number of groups of trunks 


N N?2 
i= oz, 
felle 


between the exchanges: 


If transit points are formed then the number of groups of trunks may bs 
reduced to nin, t- e. 


ttn = 2VN(VN — 1) =2(N — YN). 
If Y 5 denotes the two-way traffic of a subscriber line then the sum tota 
of traffic handled by the exchange will be of a value Y: 


S 
Y = —Ysz. 
vs 


If Yr denotes the transit traffic originated by an exchange, then 


S N—1 
YpS Y 
Py ee a 


The average length 1, of a transit connection may with fair approxima 


tion be expressed by 
l, — | N Sa 1 . 


The scope of application of the cores of various diameters is determine: 
by the permissible maximum length of the subscriber lines. The respectiv 
values are given in Table 1. 
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From these relations the copper wire weights may then be calculated 
for the ideal network, which on the whole is identical with the Budapest 
telephone area. Accordingly, 


Q = 400 sq. kilometres 
S = 200000 
Ys= 0.1 erlang 


The values obtained have been compiled in Table 2, and their represent- 
ative curves plotted in Fig. 2. 


10 20 30 40 50 60 WN 


Fig. 2. The copper weight of the network plotted as the function of the number of exchanges 
operated in the network 


Table 2 


N G3 Ga Gi 


4 9-10° kg 1.2.10° kg 10.2 - 10° kg 


9 4.3 E 1:5 a 5.8 ” 
16 2.3 A 1.7 + 4.0 “4 
36 1.0 “ 2.0 = 3.0 a 
64 0.7 “5 2.1 + 2.8 op 

100 0.5 is 2.2 ~ 2.1 > 


where Gs denotes the copper weight of the subscriber’s lines, 
Gr the copper weight of the transit trunks, 
G, the total copper weight. 

From Fig. 2 it may be seen that with the increase of the number of 
exchanges operated in a given network the weight of the copper processed into 
wire material decreases rapidly. In the given example with as many as thirty 
exchanges the minimum of copper weight has nearly been approached. Here 

‘the quantity of copper corresponds to exchanges of a capacity of seven to eight 
thousand. Actually there are about eight to ten exchanges of greater capacity 
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in service in the central area of Budapest, and about twice as many satellites; 
of minor capacity in the outskirts of the city. 

However, in reality conditions are by far not so favourable as might - 
be inferred from the calculations. Firstly, owing to the long distances, a large : 
percentage of the trunks cannot be made of 0.8-millimetre wires, and, secondly, - 
a large number of transiting points has to be formed lest groups of trunks 
incorporating a low number of circuits should result, which in turn might 
deteriorate the overall efficiency of the trunks. In the 7A-2 Rotary system 
operated in Budapest the selectors have 30 arc points in each level and, con- 
sequently, by accepting a grade of service of P = 0.005 and using graded 
switching an efficiency of 74 per cent can be ensured. The figures in Table 2 
have been calculated on this assumption. On the other hand, if no transiting 
is involved, then e. g. for thirty exchanges the traffic handled by each group 
of trunks may be expressed by the following formula: 

S-Ys5 1 2-(10°- 0-1) 


= 2s = 23 erlangs. 


N N—1 30-29 


At a grade of service of P = 0.005 35 circuits are needed for handling 
this traffic, and, consequently, the efficiency of a group of trunks will drop 
to 66 per cent. Furthermore, if the trunks transmit one-way traffic only, the 
average efficiency will drop to as low a rate as 57 per cent. This means that 
transiting points have to be formed in order that the efficiency of a group of 
trunks might remain about 74 per cent. 

In case of transiting the costs of the switching equipment, further the 
switching times extending the time required for building up the call enter into 
the picture. Since for reasons of maintenance preference may have to be given 
to large exchange equipment, exchanges of a capacity of ten to thirty thousand 
lines are fairly well substantiated in a telephone area of 200 000 subscribers. 
The average copper weight of 


3.7- 108 

2-105 
for each subscriber calculated for twenty exchanges may, however, serve as a 
basis for comparison only, since each subscriber line is equipped with an indi- 


vidual connecting wire starting from the last cable terminal. This wire is a 
by no means negligible item. 


= 18.5 kilograms 


Ill. Principles of network development 


In the following an attempt is going to be made to review the means and 
ways of how present network conditions could be improved, now that crossbar 
switching techniques and electronics have made their appearance in the field 


of telephony. 
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From all what has been set forth in the foregoing it stands to reason that 
it is highly desirable to keep the number of transit exchanges as low as possible. 
If this is observed the result will be savings in switching equipment and switch- 
ing time. At the same time the length of the subscriber lines, which in general 
operate with bad efficiency, can be cut down to a minimum by concentrating 
these lines in the immediate vicinity of the subscribers in so-called line con- 
centrators. 

The number of subscribers that may be clamped together in such a line 
concentrator is ultimately determined by the efficiency of the groups of lines. 
The smaller the line concentrator the closer it may be advanced to the sub- 
seribers, 1. e. the shorter the subscriber lines can be. On the other hand, the 
larger the line concentrator the higher the efficiency of the trunks. The rise 
of the efficiency of the trunks is expressed by the well known formula of 
Erlang worked out for ideal groups as the function of the number of trunks 

2% F 
70+ 70 72 


6060 
50 +50 


100 200 300 400S 
Fig. 3. Efficiency of groups of trunks 


constituting a single group. In Fig. 3 the curve r shows the number of trunks 
required for concentrators of varying capacities for a two-way subscriber 
traffic of 

Ys = 0.1 erlang 


and a grade of service of 


P0005. 


The curve marked 7 indicates the growth of efficiency. It may be seen from 
these curves that for a line concentrator of about 150 subscribers a trunk 
efficiency of 60 per cent may be achieved with a group incorporating 25 
trunks. Moreover, the efficiency of the 43 trunks of a line concentrator of 300 
subscribers is 70 per cent. Trunks under all circumstances form ideal groups 
for two-way traffic, this being ensured by the modern marker principles. 

In the network of a large city area line concentrators of various capacities 
may have to be operated. Thus it is highly probable that there will be line 
concentrators equipped for 100, 200, 300, or 400 subscribers. 

In order to have some sort of wire weight data on hand, convenient as a 
basis for comparison, let it be assumed that line concentrators of an average 
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capacity of 250 subscribers are installed to build up the earlier theoretical 
network of 200 000 subscribers. 
A network of this type would therefore be built up of two types of exchanges, viz. 

(a) line concentrators (or otherwise terminal exchanges), and 

(b) transit (or main) exchanges. 

Now with line concentrators of an average capacity of 250 subscribers 
there will-be exactly 800 such units in the theoretical network. In the following 
the copper weight of the network will be calculated as the function of the growth 
in the number of transit exchanges, on the same basis as has been done earlier 
in this paper. However, here it should be borne in mind that the concentrators 


G 
10°kg 


be 10 20 30 40 50 60 WN 


Fig. 4. Copper weight of a network built up of line concentrators 


are also equipped with some sort of a distributing network (the area served 
by a single concentrator is 


400 = 0.5sq. kilometre 


800 
i. e. the average length of a subscriber line is about 300 to 400 metres ). The values 
calculated are compiled in Table 3, while the corresponding curves are plotted 
in the diagram in Fig. 4. 
Table 3 


N Gr Gp G, 


4 14-108 kg 1.2-10° ke 2.5-108 kg 


9 0.8 a 1:5 7 2.3 s 
16 0.5 ” USC 3 2.2 * 
36 0.3 » 2.0 3 2.3 * 
64. 0.25 es 2.1 $s 2.35 5 


Graph G; in Fig. 4 shows the copper weight of the trunks interconnecting 
the transit exchanges. This graph is identical with its counterpart in Fig. 3. 
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Graph Gx represents the copper weight of the trunks between transit exchanges 
and line concentrators, further that of the local wiring of the line concentrators. 
The sum total of the two values has been plotted as graph Gy in the diagram. 

As may be seen from Fig. 4 a minimum of copper weight will be arrived 
at if the number of transit exchanges operated in the network is anything 
between ten and twenty. Since for technical reasons it is otherwise also desirable 
to keep the number of transit exchanges as low as possible (there being, how- 
ever, a lower limit determined by reasons of security), it appears to be reason- 
able to fix the number of transit exchanges at any number from eight to twelve. 
The graphs also reflect the decrease in the copper weight, which 

for 10 transit exchanges (3.3 : 5.5) is 60 per cent, 

for 16 transit exchanges (1.8 : 4) is 45 per cent, 

for 20 transit exchanges (1.4 : 3.6) is 40 per cent. 

Obviously, it is worth while to investigate what conditions have to be 


3300 


Total 3700 KT 
Fig. 5. Block schematic of an ideal network 


satisfied at laying out a network formed of eight transit exchanges and 800 
line concentrators. 

For the following investigation let it again be assumed that 100 line 
concentrators equipped with 37 trunks each have been assigned to a single 
transit exchange, i.e. the function of the transit exchange is to handle traffic 
between 3700 trunks incoming from hundred line concentrators, and about 
3300 transit trunks. (The figure 3300 has been accepted for the sake of better 
efficiency.) A theoretical system of this type is shown in Fig. 5. (As a matter 
of course, traffic between the concentrators served by one and the same transit 
exchange, or that between the subscribers of one and the same line concentrator 
will engage no transit trunks.) 

In the transit exchange there is neither call concentration, nor final 
selection, its functions being confined merely to group or path selection. The 
specific traffic rate of the exchange is rather high, and for this reason it is 
crossbar equipment that for its design might be able to cope with the exigencies 
of traffic. 


IV. Line concentrators 


As has been stated in the introduction, the principal object of this paper 
is to present a study of the technical conditions under which a line concentrator 
‘may be realized, and also of the considerations mainly of maintenance and 


service that have to be borne in mind. 
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A number of types of line concentrators have been described in the 
literature [1, 2]. The forerunners of line concentrators are the various types 
of apartment house satellites. In general, the capacity of these apartment 
house telephones was rather limited, and, consequently, it was out of the 
question to form a complete main exchange line finder and final selects stage in 
the apartment house equipment. In fact, the switching assembly incorporated 
in the apartment house equipment and its associated portion in the main 
exchange meant additional equipment, to those costs of investment had to be 
set off by savings achieved in the wire material. Moreover, with the generally 
small line groups the efficiency of the system was a very low one [3]. 

The tentative circuit diagram of a line concentrator of this type is shown 
in Fig. 6. Here the block schematic of the circuit of a concentrator associated 
with an existing Rotary 7A2 exchange is shown. However, a line concentrator 


Concentrator | Transit Exchange 
(7Az Rotary) 


Fig. 6. Block schematic of a line concentrator 


of this type is suitable for being connected to any present or future type of 
telephone exchanges. 

A concentrator of this type operates in the following manner: 

In addition to the 37 trunks the line concentrator is connected by further 
two trunks, A and B in the schematic, to the transit exchange. (The copper 
weight of these two trunks has been included in the calculations.) In the 
diagram D is a detector built up of electronic devices, e. g. semiconductors, 
which then periodically scans the lines of the 250 subscribers in order to discover 
a line in the state of calling. If such a line has been found then D over trunk A 
reports this to control circuit V, of the transit exchange, and if this circuit 
happens to be free, then D in some sort of a coded form transmits the identity 
of the calling subscriber to V;. Circuit V, will then in like way search for any 
free one of the trunks KT over a switch composed of electronic elements, and 
then, over trunk B, transmit the identity of the calling subscriber and of the 
free trunk KT to the control unit V, of the concentrator (in like way in a coded 
form). Thereafter V, on hand of the two identification numbers and over con- 
tact field K builds up the connection between the calling subscriber and the 
mar ked trunk. 

Control element V, also imparts the identity of the calling subscriber 
to a storage unit M associated with each trunk KT. Storage unit M may be 
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called on for co-operation for several purposes (e. g- metering, identification, 
etc.). With this step the connection has been built up, and control devices 
V, — Vgare then released. Trunk KT engaged for this operation then connects 
in the known way over a 2nd line finder to a connecting circuit and then to 
the register. 

For calls routed to the line concentrator the penultimate group selector 
engages a free trunk KT. A free code translating circuit C connects to trunk 
KT, and collects the last two digits of the call number from the register of the 
calling main exchange. (In the Rotary 7A2 system the capacity of the line 
finder is 200 to 400 subscribers, and in conformity with the vigesimal system, 
two digits are used for selection.) After the digits have been picked up C reports 
the call to V, in the same way as D has done the other way round. If V, is 
idle, then C transmits the number of the called subscriber in a coded form, 
and also the identification number of trunk KT. This latter number is deter- 
mined by the position of switch KT. Thereafter V, transmits the two digits 
over trunk B to Vin the line concentrator, which then builds up over contact 
field K the connection between the called subscriber and the engaged trunk 
KT, in like way as has been done for subscriber’s calls. 

There are as many of the circuits C available as are required for handling 
the traffic. The collection of the last two digits from the register requires two 
seconds on an average, i. e. the full operating period of any of the circuits C, 
including the period of rotation of TK, is about three seconds, for 250 subscribers 
the traffic being 


250 oe = 0.21 erlangs. 
3600 


At the end of the conversation it is trunk KT that reports to V, for 
release; this latter controlling device receives the identification number of 
KT, and transmits it to V, - Vz in response breaks off the connection. (If, for 
reasons of circuitry, it is deemed simpler, then V, may also transmit the 
number of the connected subscriber.) 

As may be seen the control system will have to step into action twice 
for each call, once at the call being built up, and, again, at release. In numerical 
terms, for a line concentrator of a capacity of 400 subscribers and 1.5 calls for 
each subscriber during the busy hours this means 2400 operations of the control 
system during the busy hour. On the assumption of a load of 50 per cent of 
the control units there remain about 0.75 seconds for a single operation, which 
on the whole is amply sufficient. The portion of information transmission of a 


single operation amounts to 15 or 16 bits, viz. 


for the identification of the subscriber ...........- 8 or 9 bits 
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for trunk identification ..........-0seeeeeeeeeeee 6 bits 
for release signalling ........--- +++ seeceeeeeceeee ae bite 


The next part of the operation is the cross-connection of contact field K. 
If the contact field is formed of crossbar switches then the period of cross- 
connection will be well within half a second. (Release will of course be com- 
pleted within a still shorter time.) The transmission of 16 bits over a conven- 
tional subscriber’s trunk within less than 0.25 seconds involves no serious 
problem. 

The trunks KT will not necessarily have to form a single group. A sub- 
division into three subgroups is wholly feasible. In this case a subgroup each 
will be assigned to the outgoing, incoming, and two-way traffic. (In the present 
instance the 37 trunks may be subdivided on the following pattern: 10 + 
+ 10 + 17 = 37.) In this scheme only the outgoing and the two-way trunks 
have to be connected to the arcs of the penultimate group selector, while by 
discarding the 2nd line finders, the incoming trunks may be advanced directly 
to the connecting circuits. Consequently, only the two-way trunks have to be 
connected to line finders. 

The hardest problem facing the operating organization of the telephone 
system is the maintenance of the line concentrators. On an annual basis and 
in general each subscriber connected to a crossbar exchange requires mainte- 
nance of 0.5 hours. Referred to 250 subscribers this means 125 hours in the year, 
however, in reality the 0.5 hours have to be understood for the entire network, 
which also incorporates transit exchanges. On this basis for the 200 000- 
subscriber network the resulting figure for maintenance is 100 000 hours, i. e. 
in terms of manpower a maintenance staff of about fifty persons. On the as- 
sumption of this order of magnitude, of the total manpower available twenty 
would have to be allocated to the maintenance of the transit exchanges, and 
the remaining thirty to that of the line concentrators. On this understanding 
the maintenance time of a single line concentrator may amount to about a week 
on a semi-annual basis. The conditions are obviously very rigorous. 

In order to reduce maintenance work to the reasonable minimum line 
concentrators have to be relieved of all functions not necessarily associated with 
them, and these functions will then have to be transferred to the exchange. Con- 
sequently, the transit exchange will have to provide 

the microphone current, 

the ringing current, and 

all signalling tones, 
further 


the message registers may preferably be accommodated in the transit 
exchange, where if necessary, provision may be made for multiple metering, 
charging the rates on punched tapes, or for identification. 
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All power sources known at present want maintenance. The line con- 
centrator has to be designed in a way that the power required for its operation 
should preferably be supplied by the transit exchange over trunks A and B. 
If the microphone current were supplied from a source accommodated in the 
line concentrator itself, then for the 37 connections a current of at least 2 amps. 
would be needed. In addition, this current would necessitate the use of a feeder 
bridge, which in turn would entail the usual problems of through-dialling and 
through-ringing. However, a solution of the problem is conceivable in so far 
as both digit sending and ringing could be transposed into the voice frequency 
band [4, 5, 7], yet in this case the subscriber’s telephone set would stand higher 
in costs, and since the answer and release signal would have to be transmitted 
over the feeding bridge anyhow, further complications would be introduced 
into maintenance work. It stands to reason therefore that that type of line con- 
centrator would be the simplest in design which connects without attenuation, 
e. g. in a metallic way, and has no other functions to perform. 

Subscriber’s telephones want current supply in all circumstances. 
Actually there is no other method imaginable for the actuation of carbon 
microphones, and even if in the future sound converters operating on other 
principles should come in vogue, in all certainty transistors or similar devices 
would have to be resorted to. For the time being, however, no substitute can 
be suggested for closing and opening the loop for advancing d.c. signals. 

Another point in favour of metallic through-connection is the circum- 
stance that with this method direct measurements can be carried out over the 
subscriber’s lines and on apparatus from the wire chief’s desk accommodated 
in the transit exchange. 

At the present stage of technics crossbar type switches appear to be the 
most suitable for metallic through-connection. For the time being cross-points 
built up of electronic elements have not proved wholly satisfactory. However, 
attempts have been made at reconciling the advantages afforded by metallic 
contacts and electronic elements [6], yet the solutions so far suggested are 
rather expensive. For a space dividing contact field employed in the given 
example of a 250-line concentrator about 4000 cross-points would have to be 
provided, i. e. in terms of crossbar switches twenty 10 x 20 units, or a propor- 
tional number of switching devices of other type. 

No matter what type of contact field should finally be adopted, this 
field will have to be designed in a way that no current should be needed for 
locking it in an activated state. In this case the power consumption of the line 
concentrator, in addition to that of the control devices, would amount to as 
much only as is absolutely necessary for the activation of the cross-points 
taking part in a single connection. This power requirement of a few ats 
‘only could then be supplied from the transit exchange over the controlling 


trunks. 
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In the telephone system of the future the time division multiplex system 
will in all likehood be prevalent. If, however, the copper weight values caleu- 
lated earlier in this paper are submitted to a scrutiny once again it will become 
evident that the time division multiplex system will make headway only at a 
moderate pace. Of the minimum copper weight of 2-2 -10° kilograms cal- 
culated (for sixteen exchanges) 


1-7-108 kilograms, i. e. approximately 80 per cent 


will have to be allocated to the trunks between transit exchanges, while the 
balance of twenty per cent only would have to be reserved for the cables between 
the line concentrators and the transit exchanges. One third of this twenty 
per cent would be absorbed by the subscriber lines, which, however, for the 
purpose of the time division multiplex system cannot enter into the picture. 
However, the time division multiplex system could be employed between line 
concentrator and transit exchange, yet with this system the circuitry would 
become rather complex, and there might be difficulties experienced also in 
satisfying the service requirements. In addition, savings in copper weight 
would be negligible, as the estimated savings are not likely to exceed ten per 
cent. A still further difficulty is presented by the fact that conventional sub- 
scriber’s cables could be used only with intermediate repeaters [2]. Obviously, 
the results obtained on these trunks with the introduction of the time division 
multiplex system would be only illusory. 

On the other hand, as far as the trunks between the transit exchanges 
are concerned, the situation is an altogether different one. In addition to the 
circumstance that about eighty per cent of the copper weight of the network 
is invested in inter-exchange trunks, there are no limitations encountered here 
as far as the subscribers and the line concentrators are concerned. It would 
therefore be worth while to introduce the time division multiplex system (or 
for that matter any other system implying the multipled utilization of the 
wires) on these trunk sections, as here substantial quantities of copper might 
be saved. 


A combined system on this pattern would imply a number of advan- 
tages, viz. 

(a) the present type of subscriber’s telephones of a fairly simple design could 
remain (possibly in a modified design, e. g- equipped with a keying device 
instead of a dial); 


(b) the concentrator would remain simple in operation, requiring but little 
maintenance ; 

(c) all complex circuit equipment for the operation of the network could 
be concentrated in a moderate number of transit exchanges, another point 
redounding to the simplicity of maintenance. 
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Further, it has to be borne in mind that to-day large cities are fairly well 
provided with exchanges more or less suitable for conversion into transit 
exchanges. Exchanges actually in service could be extended by jettisoning 
the line finder and final selector stages, while in their stead equipment co-operat- 
ing with the line concentrators could be installed. As dictated by requirements 
varieties of equipment of different capacities could be developed, while these 
varieties could then be employed for future extensions of the network. 

As far as the accommodation of the line concentrators is concerned, there 
are certain points deserving careful attention, viz.: 

(a) no air-conditioned rooms can be provided for the line concentrators; 

(b) if the line concentrators are not built up of electronic elements, 
then the contact field will have to operate in as noiseless a manner as 
possible; 

(c) at installation only the load-carrying capacities of conventional 
apartment house floors can be reckoned with. 

The want of air conditioning facilities has to be taken into account in 
the same way as nowadays with PABX. s. Since conventional living rooms are 
concerned here, with a central heating plant temperature may be kept between 
18 and 35° C. If the concentrators are built up of purely electronic elements 
dusting problems become a matter of secondary consideration. For crossbar 
type switches dustproof cabinets have to be used, even if, as is known, these 
cabinets do not afford perfect safety. The power consumption of a line con- 
centrator amounts to a few watts only, consequently the equipment does not 
generate heat, the temperature will be uniform in the inside, so that no cir- 
culation of air conveying dust into the cabine has to be feared. 

As for convenience of maintenance, all assemblies of the line concentrator 
should preferably be of the plug-in type. In this case maintenance work would 
boil down to preventive tests to be carried out at regular intervals, on severe 
conditions. Crossbar equipment actually in current use is not of the plug-in 
type, although a design of a crossbar switch of a capacity of 10 x 10 with 
three contacts only at the cross points is fairly well imaginable. 

Anyhow the idea suggests itself to design a crossbar switch operating on 
the principle of electromagnetism which would be capable of being locked in 
its activated condition without current. Owing to the relatively low capacity 
of the line concentrators there would remain ample time for operation, which 
means that 

(a) windings of high resistance values could be used; 

(b) locking would be secured by means of the operating sequence of iis 
magnets, while permanent holding magnets, or special windings could be dis- 
pensed with. 

With these two conditions satisfied, and with the wires A and B of the 
trunks for signal transmission connected in parallel and provided with earth 
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return, an output of 5 to 6 watts could be secured for the line concentrator, 
which would on the whole be quite sufficient. 

As far as equipment weight is concerned, in general in a Rotary auto- 
matic exchange the average weight per subscriber is 10 to 12 kilograms. Con- 
sequently, a line concentrator equipped for 250 subscribers would weigh as 
much as 2500 to 3000 kilograms. However, in reality this weight is substanti- 
ally lower as the rack system of the line concentrator is of a far simpler design. 
Besides, there are no message registers installed in the line concentrator, its 
functions being confined to through-connection only. Further cuts could be 
made in the weight with the increasing use of electronics. From the literature[8] 
it appears that with the introduction of electronic switching elements savings 
in the order of magnitude of 5 to 1 may be achieved in the overall weight of 
the equipment. On the assumption of crossbar techniques the weight of a line 
concentrator of this type would then be in the neighbourhood of 1000 to 1500 
kilograms, i. e. the line concentrator may safely be accommodated in a living 
room with floors of the conventional load carrying capacity of 150 kilograms 
per sq. metre. 


V. Conclusion 


With the replacement of Rotary type main and satellite exchanges by 
transit exchanges and line concentrators the copper weight of the network may 
be reduced. In the 200 000-line theoretical network investigated in this paper 
the average copper weight for each subscriber’s loop has been calculated as 
being 18.5 kilograms, while with the introduction of line concentrators this 
weight could be reduced to Il kilograms, the rate of savings being approxi- 
mately forty per cent. For the total service the savings may amount to about 
23 per cent. The surplus costs of assemblies are not critical, as the switching 
system of the line concentrator consists only of the line finder and final selector 
stages removed from the main exchange. Consequently, it is only the control 
system that might come to mean additional costs of investment. However, 
these additional costs could be redeemed by a better exploitation of the trunks 
adequately guaranteed by the adoption of the marker principle. (If e. g. the 
trunks handling incoming and outgoing traffic would be segregated then 
instead of 37 trunks 2 x 22 = 44 trunks would be needed.) 


The cost items to be amortized and tabulated in the Introduction could 
then be modified as follows: 


Subscriber's apparatus ......ss0 sein ekn 6 per cent. 
Exchange equipment 5.0.0. e eee 32 per cent. 
Network: ........0.. seu ce os eee 42 per cent. 
_ Maintenance, general running expenses . 20 per cent. 


Total: 100 per cent. 
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The network continues to remain a substantial item, and a further reduc- 
tion of its costs is conceivable only with the multiple exploitation of the transit 
trunks, v. e. with the time division multiplex system. With the reduction of the 
percentage share of the network in the overall costs of investment that of the 
other items will naturally tend to increase. Consequently, the costs of exchanges 
and maintenance will constitute major items and, as for these, the introduction 
of electronics in telephony forecasts chances of development still on a large scale. 

It appears to be worth while to investigate the possibilities offered by 
electronically controlled line concentrators yet equipped with electromagnetic 
contact fields. A concentrator of this type may easily be assimilated into 
existing networks, it certainly favours the development of the network on a higher 
grade of economy, it opens the path for the experimental exploitation of electronic 
control circuits, and finally this type of concentrator may be helpful in accu- 
mulating experience and in training a maintenance staff. In addition network 
requirements may be cut down, a circumstance particularly welcome if with 
the introduction of line concentrators of this type the extension of the existing 
cable network could be deferred to a later term. 

In spite of considerable efforts, the realization of purely electronic 
exchanges is still lagging behind. Obviously, there will still much time be 
wanted until some sort of a definitive point of view could be formed in this 
matter. On the other hand, the circuitry for electronic control is already avail- 
able, and is suitable for the activation of any type of crossbar switch operating 
on electromagnetic principles [8]. For this reason the opinion may be con- 
sidered correct that the telephone networks of the future should preferably be 
developed with a trend towards a compromise, i.e. on the line evolved in 


this paper. 


Summary 


The introduction of crossbar type switches and electronic switching features into tele- 
phone technics has opened the way for cutting down the amount of wire material absorbed 
by the networks of present multi-office city areas. For and by itself savings achieved in wire 
material may in the last end redound effectively to a lowering of the tariff rates. The subject- 
matter of this paper is to investigate the conditions to be satisfied in order to cut down the 
weight of the wire material invested in any given telephone network. 
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(Eingegangen am 4. November 1960) 


Vorgelegt von Prof. Dr. L. Kozma 
1. Einleitung 


Die nichtreziproken Mikrowellen-Ferritbauteile erschienen Anfang der 
fiinfziger Jahre [1], und in mehreren Arbeiten der Fachliteratur wurden alsbald 
auch verschiedene Typen von Isolatoren beschrieben [2]. Unter diesen Arbei- 
ten findet sich auch ein Bericht von DEutscH und Mitarb. [3] tiber Isolatoren, 
die fiir Mikrowellen-Richtfunkverbindungen entwickelt wurden. 

Im folgenden sollen Schmal- und Breitbandisolatoren beschrieben werden, 
die im Forschungsinstitut fiir Fernmeldetechnik Budapest (TKI) fiir Zwecke 
von Mikrowellen-Richtfunkverbindungen entwickelt wurden. Diese Isolatoren 
arbeiten nach dem Prinzip der ferromagnetischen Resonanz im Frequenz- 
bereich von 4000 MHz. Im ersten Teil dieser Arbeit wird die Rolle der Eigen- 
reflexion des Isolators untersucht, wahrend der zweite Teil Konstruktionsfra- 


gen gewidmet ist. 
2. Die Rolle der Eigenreflexion 


Aus der Untersuchung der Leistungs- und Gerauschbilanz von Mikro- 
wellenverbindungen geht hervor, welcher Reflexionskoeffizientenwert — fir 
ein Radiofrequenzgestell — in Abhingigkeit von der Kanalzahl annahernd 
zugelassen werden kann. Diese Orientierungswerte sind in Bild 1 angefihrt, 
wo N die Kanalzahl, r den Reflexionskoeffizienten und o das Stehwellenver- 
haltnis bezeichnet. Uber die GréBenordnung der Reflexion der Mikrowellen- 
Schaltungselemente gibt Bild 2 AufschluB. 

Die Gegeniiberstellung beider Bilder 1aBt die Notwendigkeit eines Ele- 
mentes erkennen, mit dessen Hilfe die Reflexion rz ohne wesentlichen Leistungs- 
verlust auf den Wert r,; herabgesetzt werden kann. Ein solches nichtreziprokes 
Element ist der Mikrowellen-Ferritisolator, der in der Richtung 1—2 mit 
einer Dampfung von ungefahr 0,5 dB durchlaBt, in der Richtung 2—1 hin- 
gegen eine Dampfung von ungefahr 20 dB gewahrleistet. Der Isolator ist, 
symbolisch zwischen Belastung und Generator geschaltet, in Bild 3 dargestellt. 


* Vortrag, gehalten vor der Ungarischen Akademie der Wissenschaften anlaBlich des 
Kolloquiums iiber »Mikrowellenverbindungen« (10—13. November 1959). 
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N r% o 
60 11 1,25 
120 8 es ee 
240 6 1,13 
600 5s) 1,07 
960 25 1,05 
Bild 1 
T% o 
Kanalfilters...- aes aes 4 TES: 
Polarisationsdreher ..... 7 PES 
Niederpegel-Mischstufe .. 20 ES 
Klystronoszillator ...... 13 1,3 
Wanderfeldréhre ....... 15° 153 
Bild 2 
ty lf 
a 
es aia Re 
1 2. 
Bild 3 
Qy a2 
1 2 
by bo 
Bild 4 


Bei der Anwendung von Ferritisolatoren mu8 entschieden werden, in 
welche Reflexion r, die Reflexion ry unter Beriicksichtigung der Dampfung 
des Isolators in DurchlaB- und Sperrerichtung sowie seiner Eigenreflexion 
umgesetzt wird. (Unter Eigenreflexion wird die Reflexion verstanden, die bei 
der Anpassung des Isolators an den Hohlleiter auftritt.) 


_Beschreibt man den Isolator mit Hilfe der Streuungsmatrix (scatter 
matrix) 
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b, = Sy,4, + S102 (1) 
be = Soa, + Soods 


(s. Bild 4), so ist die primaire Reflexion r, = b,/a, und die sekundire Reflexion 
Tq = /bz. 

Fiir den physikalischen Inhalt der einzelnen Elemente der Streuungs- 
matrix gelten die Beziehungen 


Sy, = bi/ay = ry Sip = b,/az = 1/A, 


' (2) 
Se, = bg = 1/Ag , Sas = bo/ag = rox 


J Hier bedeuten ry, und Tay die von der Primarseite bzw. von der Sekun- 
darseite zu messende Eigenreflexion des Ferrits, 4, und A, die Dampfung 


5 We 8958 5h 6: 
Bild 5 


in der DurchlaB- bzw. Sperrerichtung. Wie man sieht, ist infolge der Nicht- 
reziprozitat Sy. — Sg). 

Lést man die Gleichung (1) unter Beriicksichtigung der Beziehungen (2) 
nach r, = 6,/a,, dann erhalt man 


if Tp, 
r=, + Si ‘ 3 
Beim idealisierten Isolator ist ry = rey = 0, Ag = 1, d. h. es ergibt sich 
1 
das triviale Ergebnis r,; = rg/A,. Das Stehwellenverhaltnis 9 = a ist 


fiir verschiedene Werte des Stehwellenverhaltnisses o, und fiir den Fall des 
idealisierten Isolators in Bild 5 aufgetragen. 

Wie aus Bild 5 ersichtlich, ergeben sich bei einem A,=10, was dem 
Wert a, = 20 dB entspricht, schon primaire Stehwellenverhaltnisse, die dem 
eigenen Stehwellenverhaltnis des Isolators gleich oder kleiner als dieses sind. 
Der Eigenreflexion fallt also bei der Wahl des Isolators eine entscheidende 
Rolle zu. 

Schreibt man die Gleichung (3) fiir das Stehwellenverhaltnis um, dann 
erhalt man fiir das auf der Primarseite zu messende Stehwellenverhaltnis o, 


218 K. GEHER und GY. ENZSOL 


in Abhiangigkeit vom Stehwellenverhaltnis o, und von den KenngréBen des 


Isolators die Anndherungsformel 


0, —1 
A,A, 2(02+ 1) — (6, — 1) (G2; — 1) 
-_————————— Ooo 


— —_ 


t 


(4) 


OA 5 


Das Korrektionsglied ¢ ist unter Voraussetzung von 02; = 1,1 in Bild 6 darge- 


Az,=V10 (10 dB) 


Az = 10 (20 dB) 


Az= V1000 (30d) 
A= 100 (40 dB) 


O25 O05 SO 
Bild 7 


stellt. Aus der Abbildung erhellt, daB bei hohen Werten von Aa, = 40 dB) 
t kleiner ist als 0,01, das primaire Stehwellenverhaltnis wird also durch das 
eigene Stehwellenverhaltnis des Isolators bestimmt. An der Verminderung des 
Stehwellenverhaltnisses ist das Produkt A,A, beteiligt, durch die Herabsetzung 
der DurchlaBdimpfung — hier ist die Dampfung der Trennstufe gemeint — 
wird also das Stehwellenverhaltnis nicht vermindert, sondern im Gegenteil 
vergréfert. Die Griéfbe A, ist natiirlich von entscheidender Bedeutung fiir die 
Leistungsbilanz. 


Lést man die Gleichung (3) auf a und setzt man hierbei 4,4, = A und 
Tif = Top. Tf 80 wird 


a"® ~ 20 log A = 20 log 72 + 20log : , (5) 
; Ty 1—«x 
wo x = ry/r,. 
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Diese Formel kann folgendermaBen gedeutet werden: Die Dampfung des 
Isolators kann man als in zwei Teile gegliedert auffassen. Das erste Glied gibt 
jene Dampfung an, die im Falle eines idealen Isolators die Reflexion rp auf r. 
herabsetzen wiirde. Da der Isolator auch cine eigene Reflexion hat, tritt ew 


o - e - 1 
die zusitzliche Dampfung 20 log ; auf, wie dies aus Bild 7 hervorgeht. 


Bei einem bestimmten Wert der Eigenreflexion nimmt die zusatzliche Damp- 
fung schnell zu, und die ‘Eigenreflexion beschrankt den an der Prim§arscite 
erzielbaren Wert des Stehwellenverhiltnisses. Die gunstigste Wirkung des 
Isolators wird durch geeignete Ubereinstimmung zwischen dem eigenen Steh- 
wellenverhaltnis und der Dampfung gesichert. 

In Bild 8 ist in Tabellenform angegeben, welche zusatzliche Dampfung 
bei gegebenem rz = 13% den verschiedenen Werten r, und rp Zugeordnet ist 


7 1% a 1,5% 2,5% 4,9% 
n> “4,02 alos 1,05 11 
j a; = S00 db a; = 6 dB é,—15.4-0B = 
3% 4 
a— 16:20508 i—wib- was a= 28,1 dB 


; = 6 dB a; = 12 dB - — 
a= 22,2dB| a= 28,2 dB 


Bild 8 


und welche resultierende Dampfung nétig ist. Durch eine Linie ist der 
Fall dargestellt, in welchem die Anforderungen durch den Isolator mit der 
Eigenreflexion r; nicht erfiillt werden kénnen. 

Die Einfiihrung der zusatzlichen Dimpfung vermittelt also Auskunft 
dariiber, in welchem Mafe die Dampfung des Isolators wegen seiner Eigen- 
reflexion vergréBert werden muB. Dieses Ergebnis kann besonders vorteilhaft 
benutzt werden, wenn man unter Isolatoren mit verschiedenen Spezifikationen 
zu wahlen hat. 

Fiir Mikrowellenverbindungen zur Fernsehferniibertragung wurden im 
Budapester Forschungsinstitut fiir Fernmeldetechnik zwei Arten des nach 
dem Resonanzprinzip arbeitenden Isolators entwickelt. 

Der Schmalbandisolator hat 

im Frequenzband f; + 15 MHz, wo f; die Zwischenfrequenz ist, die 


Spezifikation 


a, > 20dB, a,<0,54B, o<1,1. 
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Bild 9 
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Die Sperrdimpfung im Frequenzband f, + 150 MHz ist gréBer als 10 dB. 
Die Schmalbandisolatoren sind im System an der in Bild 9 gezeigten Stelle 
untergebracht. Wie man sieht, wurden Schmalbandisolatoren nach dem 
Klystron, vor und nach dem Wanderfeldverstarker, also bei den Filtern und 
vor der Niedrigpegel-Mischstufe eingebaut. Auf dem Lichtbild (Bild 10) 
erkennt man die Isolatoren im Radiofrequenz-Gestell. 

Der Breitbandisolator hat im Frequenzband f = 3395...3635 MHz 
bzw. f = 3635...3875 MHz folgende Kennwerte: 


a, > 20dB, a,<0,5dB, o < 1,05. 
Die Breitbandisolatoren befinden sich zwischen dem Polarisationsdreher 


und dem Radiofrequenz-Gestell, so daf sie von fast allen drei Radiofrequenz- 
Kandlen passiert werden. 


3. Konstruktionsprobleme 


Die Besprechung des nach dem Resonanzprinzip arbeitenden Ferritisola- 
tors geht von der sogenannten Kittelschen Gleichung 


@% = 7 V[Hoz + (Nx — Nz) 40M] [Hy. + (Ny — N,) 4x M] (6) 
aus. 

Die Symbole dieser Gleichung haben folgende Bedeutung: H,, — das 
konstante aubere Magnetfeld; N,, N,, N,— die Entmagnetisierungsfaktoren; 
4aM — die Sattigungsmagnetisierung; w, — die Frequenz, bei welcher der 
im konstanten Magnetfeld untergebrachte ferromagnetische Stoff Resonanz 
zeigt; y — das gyromagnetische Verhaltnis, dem aber im weiteren keine 
Rolle zukommt. 

In der Gleichung figurieren im wesentlichen folgende GréBen: 

1) die durch M bestimmten Eigenschaften des magnetischen Stoffes, 

2) die geometrischen Abmessungen, die mit N zusammenhangen, und 

3) das 4uBere Magnetfeld H,;. 

Im folgenden werden die einzelnen Faktoren der Reihe nach untersucht. 

Die Ferritstoffe fiir die nach dem Resonanzprinzip arbeitenden Isolatoren 
wurden im Budapester Forschungsinstitut fiir Fernmeldetechnik von Frau 
Dr. L. Tardos und ihren Mitarbeitern entwickelt. Der hier hergestellte Ferrit 
MgMnAlI Marke M 19/a hat folgende statische Eigenschaften: 


“B= 10006, H, ~ 1 Oe, T, ~ 120° C, uy = 50 G/Oe, 9 = 10° Ohm/cm. 


Die zahlenmafige Beriicksichtigung des Einflusses der geometrischen 
Abmessungen st6Bt auf groBe Schwierigkeiten. In dem auf Bild 11 dargestellten 
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Fall kann annaherungsweise angenommen werden, daB N, = N, = 0, so dab 


Ny = 1, und die Bedingung der Resonanz 


Wy) = VV Hoz (Ho: + 4% M)- (7) 


Uber die Resonanz gibt die Dampfung in DurchlaB- und Sperrerichtung 
Aufschlu8. So wurden z. B. bei einer Ferritplatte die Dampfungsverhiltnisse 
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in Abhangigkeit von ihrem Abstand von der Hohlleiterwand gemessen. Die 
Ergebnisse sind in Bild 12 aufgetragen. Hier ist D der Abstand der Ferrit- 
platte von der Wand des Hohlleiters, a, und a, die DurchlaB- bzw. die Sperr- 
dampfung in dB. 

Bei der endgiiltigen Anwendung wurde — MrKAELIAN [4] und Wess fol- 
gend — neben die Ferritplatte auch eine Dielektrikumplatte gestellt, was sich 
auf die Arbeit des Ferritisolators vorteilhaft auswirkte und iiberdies gréfere 
Dampfungsverhiltnisse und ein breiteres Frequenzband erméglichte. Die rela- 
tive Dielektrizitatskonstante des verwendeten keramischen Stoffes hatte einen 
Wert von ungefahr 10—15. Die geometrischen Abmessungen im Falle eines 
auf der Zwischenfrequenz von 3600 MHz arbeitenden Schmalbandisolators 
ergaben sich gema® Bild 13. Die MeBergebnisse sind in Bild 14 angegeben, 
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Durch die Zuspitzung der Ferritplatte und des Dielektrikums konnten bessere 
Reflexionsverhaltnisse erzielt werden. In Bild 14. ist auch das Stehwellenver- 
haltnis in Abhangigkeit von der Frequenz aufgetragen. Wie ersichtlich, liegt 
dieser Wert wesentlich unter 1,1. Ahnlich genugt der Isolator den Anforderun- 
gen beziiglich der DurchlaB- und Sperrdimpfung mit groBer Sicherheit. 
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Zur Veranschaulichung der wichtigen Rolle, die das Dielektrikum in 
der Arbeit des Isolators spielt, mége Bild 15 dienen, in dem die KenngréSen 
des Isolators fiir verschiedene Keramiestoffe aufgetragen sind. 

Die geometrischen Verhiltnisse gestalten sich bei dem in Frequenzband 
f = 3635. ..3875 MHz arbeitenden Breitbandisolator nach Bild 16. Die MeBer- 
gebnisse am Breitbandisolator sind in Bild 17 angegeben. Hier finden sich 
— ahnlich wie in Bild 14 — auch das StehwellenverhAltnis und die Werte der 
DurchlaB- und Sperrdimpfung. Wie man sieht, werden die Anforderungen 
gem48 Spezifikation vom Isolator mit Sicherheit erfiillt. 
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Zwecks Gewinnung der in der Kittelschen Gleichung vorkommenden 
dritten GréBe, d. h. des notwendigen Magnetfeldes, wurde ein Magnet AINiCo 5 


mit folgenden Kennwerten verwendet: 
(BH) max = 3,8: 10° GOe (Bo == 105006 (Habe. 


Die ndtige Eisenlange und der erforderliche Eisendurchschnitt wurden 
aus den Gleichungen 
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Bild 18 


Bild 19 


tga 
L=ky | HB | H,, (8) 


A= Ie : 
3 x (A, B,) max tg 4 


AH, (9) 


ermittelt [5]. Hier ist tga — B,/H,, und H, die im Luftspalt erforderliche 
magnetische Feldstarke, die in unserem Falle ungefahr 1100 Oe betragen hat. 
Die in der Formel erscheinenden Faktoren k, und k, wurden auf Grund vor- 
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Bild 20 


Bild 21 


laufiger Schatzung ermittelt und danach unter Beriicksichtigung der Ver- 
suchsergebnisse berichtigt. 

Zum AbschluB sollen die Schmalband- und Breitbandisolatoren durch 
einige Lichtbilder illustriert werden. In Bild 18 sieht man den Schmalbandiso- 
lator. Bild 19 stellt ihn in zerlegtem Zustande dar. Zwecks Verminderung des 


eigenen Stehwellenverhiltnisses des Isolators sind Ferrit und Keramik ver- 
schieden geformt. 
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Der Breitbandisolator ist in zusammengebautem Zustande in Bild 20, 
zerlegt in Bild 21 zu sehen. Hier werden ebenfalls die im Schmalbandisolator 
verwendeten Magnete gebraucht, was sich auch auf die VergréBerung der 
Bandbreite des Isolators vorteilhaft auswirkt. 


Zusammenfassung 


Fir Mikrowellen-Richtfunkverbindungen wurden im Budapester Forschungsinstitut 
fiir Fernmeldetechnik (TKI) spezielle Schmalband- und Breitbandisolatoren entwickelt. Es 
wird auf die Rolle der Eigenreflexion des Isolators bei seiner richtigen Projektierung und 
Anwendung hingewiesen. Es werden ferner der Aufbau der Isolatoren, die MeBergebnisse und 
die Anwendung der Isolatoren in der ungarischen Fernverkehrs-Mikrowelleneinrichtung 
beschrieben. 
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In 1665 when the Italian physicist GrimaptI recorded his observation of 
the light deflection disk, he could have hardly been aware of the importance 
his discovery would one day attain in the image production theory underlying 
the designs of our optical instruments. The phenomenon he described was one 
of the first things to furnish a solid ground of interpretation for the undulatory 
nature of radiating energy to be explained and understood. The subsequent 
dispute, long-winded and impassioned, between the adherents of NEwron’s 
corpuscular theory and HUYGHEN’s wave-theory settled, as we know, in favour 
of the latter. Numerous have been the views proposed since then and our 
present day approach and interpretation of optical phenomena rest on a com- 
bination of the theories arguing for the corpuscular and the undulatory nature 
of light propagation. The image produced by an optical instrument to some 
extent varies according to structure, size and light distribution of the deflection 
disk. Any ray-transmitting device, let it be a telescope, a microscope or a 
simple magnifier, can be regarded as an optical instrument only inasmuch as 
it is used in connection with the eye since the two together constitute an integral 
optical system. Consequently, in the construction of every optical instrument 
due regard must be paid to the function and the visual ability of the eye. The 
psychological responses to visual impressions, varying individually and due 
to observation either with the naked eye or through an optical instrument, 
are hereby left provisonally out of consideration. 

The light deflection disk observed by Grimap1 belongs to the class of 
reflexion phenomena described by FRauNHOFER. The convergent rays of a 
light beam proceeding towards a point C give rise to an undulatory movement 
spreading radially in every direction, with C as its point of origin. The light 
distribution around that point depends on the circumscription of the spherical 
waves and on the slit shape. Assuming a narrow slit with a beam of parallel 
rays passing through it, and a screen at some distance to intercept the light; 
what appears on the screen is a system of concentrical coloured rings around 
a bright nucleus situated in the slit axis, with the rings growing rapidly darker 
as their distance from the centre increases. Let D stand for the slit diameter, 
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1 for the wavelength, t for the screen distance and x for the ring radius; the 


luminous intensity is then expressed thus: 


and its variations are represented by the known function diagram curve. The 
size of the deflection disk, expressed in terms of degrees, is determined by the 
angle between two imaginary straights originating in the centre of the slit and 
forming a triangle with the radius of the innermost dark ring as its base. 


Hence: 
1,22+A 
r= ———_ 
D 
or, if D is expressed in millimetres: 
138” 
— 
D 


The demarcations between the dark and the light portions of the disk 
produced by the luminous rays, whether achromatic or monochromatic, are 
hazy rather than distinct; the radius of the first dark ring is, therefore, deter- 
mined as shown in Fig. 1. 

To observe the deflection disk in a supermagnified state through a tele- 
scope presupposes the atmosphere to be, as it hardly ever is, entirely clam and 
clear. The slightest turbulence is apt to distort the disk past recognition. Much 
more simply and conveniently than with a telescope can the disk be demon- 
strated with a lycopodium filter placed before the objective, the latter having 
been focused to produce a clearcut image of the well-illuminated slit on either 
the projection screen, or the ground-glass screen of the camera. However, the 
photographic reproduction of the disk obtained in that way (see Fig. 1) greatly 
differs from the direct visual impression called forth by a distant luminous 
source of small extension. The unaided eye, when fixed on a single small spot 
of radiance in an otherwise entirely dark surrounding, gets the impression 
as if a multitude of short broken rays would spread forth in every direction 
under constant changes of position. This phenomenon, called ray crown, only 
presents itself to the eye and is irreproducible by the telescope and the photo- 
graphic camera. The pattern indicated by way of instruction in Fig. 2 has 
been traced by subsequent retouch. The rings seen in the photograph are fairly 
well distinguishable as far in extent as the third; but the fourth ring already 
defies representation under normal times of exposure and any attempt to make 
it visible would involve an overexposure past reproducibility of the bright 
nucleus. Copies and enlargements are rather troublesome to take of the 
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negatives and the brilliant nucleus usually appears confluent with its environ- 
ments. 


The described deflection disk probably plays a certain ick in the image 
production of every corrected optical system. It is assumed that the lens of 


Fig. 1. Deflection disk with function dia- 
gram curve representing changes inlight dis- 
tribution 


Fig. 2. Same as in Fig. 1 but calling up 
the impression presenting itself to the 
naked eye. The radially spread pattern is 
due to the structure of the eye lens. The 
ray crown, irreproducible by the camera, 
has been traced by subsequent retouch 


the eye projects a similar kind of deflection disk on the retina. The human 
eye, however, is far from what may be described as a corrected optical system, 
to say nothing of the various vision-modifying influences to which the luminous 
rays are exposed while they pass across the cornea, the vitreous humour, the 
pupil, the eye lens and the vitreous body. Changes in shape, diameter and 
light distribution of the deflection disk are due to eye accommodation and to 
‘dilatation or contraction of the pupil and have been illustrated graphically 
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by Ove—Miier— REx in empirically designed figures. Astigmatism, regular 
and irregular, is furthermore largely responsible for changes in shape of the 
deflection disk appearing on the retina. 

The structure of the human eye lens itself accounts to a certain measure 
for the difference in design between the disk perceived visually and the one 
shown in the photograph. Searching for the cause of that difference, HELM- 
HOLTZ discovered that the eye lens is divided into a number of sectors, amount- 
ing in most individuals to six, each of which presents a greated pattern with 
its system of parallel lines arranged so as to cut the mid-radius at right angles. 
The minute interstices of the grating modify the shape of the deflection disk 
and this change explains why a luminous source, as far as it can at all be con- 
sidered punctual, never appears to the eye as punctual. The described structure 
of the eye lens exerts a certain influence on the process of image formation 
and through it on vision itself. It is well to emphasize that vision in this con- 
text means the act of seeing which presupposes the possession of a stock of 
experiences and can by no means be regarded as a congenital ability, in clear 
distinction to the act of looking as a primary faculty inherent even in the new- 
born child. 

The point we propose for discussion is the analysis of certain interesting 
phenomena which result from the structure of the eye lens and deserve some 
attention, on account of the importance they have attained in the realm of 
fine arts, in general, and of painting in particular. 

We have already seen that the deflection disk is easy to demonstrate by 
means of a lycopodium filter, which consists of a fine dispersible powder of 
vegetable origin made up of extremely small spherical lycopodium seeds, 
some 30 ym in diameter. This powder is deposited in an evenly distributed 
thin layer on one side of a smooth glass plate, previously coated with a very 
fine film of vaseline which keeps the lycopodium securely fixed to it. The 
spread-out substance is covered with a second glass plate cautiously set on it 
lest an occasional slip should crease the layer or make it uneven, and the two 
plates are held together round their edges by means of adhesive tape. The 
optical filter obtained in that way, unelaborate as it is, will do as an implement 
for the purpose of experiment and demonstration. 

The deflection disk arising on the retina owes the changes of its shape to 
the reticular construction of the eye lens. Small luminous sources, e. g. stars 
or distant terrestrial lights appear to the naked eye in the dark not as tiny 
points or small-diameter disks but as asterisks with radially extending arms 
varying in number from one beholder to the other. It was stated that the eye 
lens is divided into six sectors, each including a system of parallel lines arranged 
perpendicularly to the mid-radius. The optical grating formed by these sectors 
makes the image of a punctual source of light extend in six main directions. 
The arms of the asterisks appear to perform movements agreeing, in direction 
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Fig. 4. Candle-flame exposure taken 
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and angular velocity, with the turns of the beholder’s head. The phenomenon 
which immediately presents itself to the visual sense is amenable to photograph- 
ic reproduction if the asterisk is brought to sight, as the deflection disk was 
before, by some sort of optical filter e.g. by one made as follows (Fig. 3) 

Vaselete is spread in a thin layer, as was described before, over a glass 
plate (1) corresponding in size to the diameter of the camera objective. A cir- 
cular sheet of white paper divided into six sectors (2) is placed under the glass 
plate and another (3), with the area of one cut out sector (4), is carefully set 
over it. The upper sheet is gradually turned round and in each position of the 
blank secior one finger is gently over the vaseline passed at right angles to the 
mid-radius. The region around the centre where the parallel lines.appear some- 
what mis-shapen, is covered with a small piece of circular black cardboard. 
The grating obtained in that way, again not an absolutely perfect one, offers 
the advantage of being reproducible and permits the layer thickness to be 
altered. A filter of this type, only with four sectors instead of six, has been 
used in photographing the candle flames in Fig. 4. Occasional asymmetry or 
differences in length and radiance between the arms of the asterisks may be 
due to variations in thickness and distribution of the vaseline layer or to posi- 
tion faults of the sectors or to inequalities in the interstices of the manually 
prepared grating. The radially disposed streaks of light appearing on the 
ground-glass screen of the camera betray the position and follow the turnings 
of the filter on the objective, and can be adjusted according to the photo- 
grapher’s individual taste. Such a turn has the consequence that one arm of 
the asterisk dims while the other grows brighter. The observer after a short 
practice will be able to determine the filter position at which the image is 
going to appear symmetrical. The distance between the luminous source and 
the objective matters a great deal. Light distribution is at its best if the 
luminous source lies in the optical axis. It is, therefore, recommended to use 
a mirror-reflex camera which permits the position of the filter to be checked 
while the exposure is taken. 

Fig. 1 and Fig. 2 represent slits brightly illuminated. Much the same 
patterns are obtainable in various degrees of intensity from other current 
types of luminous source, say from a burning candle. The closer the camera is 
brought to the object, the more lengthened in direction of the flame axis does 
the disk or the asterisk appear. Constriction of the diaphragm aperture reduces 
the disk diameter or the lengths of the asterisk arms. As to selection of the 
exposure period, there is so much room in photography for personal taste and 
imagination that no hard and fast rules can be offered. Nature herself is the 
safest guide to go by and the picture will be the better, the more faithfully it 
reproduces the phenomenon as seen by the naked eye. By way of guidance 
it should be mentioned that the candle photos attached to the present paper 
(viz. all except Nos. 1 and 2) have been taken with an antireflexion-coated 
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Tessar objective, relative aperture | : 4.5, focal length 21 cm, on Agfa Isopan F 
glassplate negative, size 9 by 12 cm, sensitivity 17/10 DIN, exposure Satiod 
1/5 sec. Periods shorter or longer than that result either in under-exposure 
with the asterisk arms curtailed and the candle-flame contrasts accentuated 
or in over-exposure respectively, with the arms lengthened and the fare 
appearing on soft-paper magnifications as if merged into the surrounding 
ray crown. 
Fig. 5 shows a lycopodium-filter exposure of the candle-flame group 
_-not in agreement with the natural eye-sight impression. Closer to it, in Boat 


Fig. 5. Lycopodium-filter exposure of candle-flame group 


of fidelity, is Fig. 6, made with a twelve-sector filter. The fact, strange as it 
may appear at first, can hardly be called into question at the sight of this 
picture that man’s spontaneous carving for symmetry is at variance with 
nature’s aversion to it. 

Familiarity with the here-discussed phenomenon dates back to a con- 
siderable time. Painters made use of it with more or less success; designers in 
their representations of the candle flame hinted at it by tracing the diagonals 
of an upright square. The object represented as a mere physical phenomenon 
in Fig. 6 makes an artistic element of picture composition and comes to life 
the moment it is placed in a surrounding apt to evoke illusion. The candle-light 
scene in picture 7 conveys the evening atmosphere of an interior. Its aesthetical 
judgment is a question we are here not concerned with. But it merits attention 
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Fig. 6. Candle flame photographed with a 12-sector filter. The picture gives a more 
impression than Fig. 5 


natural 
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that the portion of space embraced and sharply reproduced by the objective 
is wider than what the human eye would be able to take in at a single glance. 
Not, unless the flames were situated in the line of sight or close to it, would 
direct eye vision obtain a similar impression of the scene, even then with the 
image definition diminishing towards the edges of the field of vision. 

So much about the general features of the ray crown as a leng known 
visual phenomenon; greater importance attaches to the role it plays in the 
construction of optical instruments. The quality of a telescope, a microscope, 
ete. depends, apart from its optico-geometrical dimensions, on the resolving 
power and the contrast ratio. In modern instruments these two are closely 
correlated with the visual function of the eye which, in turn, is strongly influ- 
enced by psychological motives. 

Before the rays of a luminous source reach the lens as the chief image- 
producing part of the eye, they pass through the cornea, the vitreous humour, 
the vitreous body, etc. and probably suffer some slight change from each of 
them. The optical function of the eye lens is a question not fully elucidated 
yet. The more we succeed in throwing light on that function, the more prob- 
ably will we be able to achieve that the images produced by our optical 
instruments should resemble in quality and light distribution those presenting 
themselves on the retina. The ray crown is one of the proofs to remind us 
thereof. For a long time FRAUNHOFER’s interpretation of the deflection disk 
was accepted as sufficient for explaining physiologically the structure of the 
image produced by the eye lens. Recent optical researches and their bearings 
on modern instrument construction urgently called for a revision of the entire 
problem to which the right answer is still outstanding. Intervening psycholog- 
ical motives as well as doubt about the ways how the organic parts within the 
eye ball perform their functions add to the difficulty of the question. 

Neither the optico-geometrical conditions of the eye nor the undulatory 
nature of light propagation suffice for offering an adequate explanation of the 
visual process. Not until the question how a picture arises on the retina has 
been fully settled, will it be possible to assimilate the design of an optical 
instrument to the structure of the eye. 

Obviously, the mechanism operative in producing the deflection disk in 
a corrected optical system does not apply without further qualification to the 
visual function of the eye. Leaving aside the still not quite unsolved function 
of the eye lens, it seems safe to state that eye accommodation, frequent changes 
in size of the pupil aperture and irregular astigmatism, in particular, are respon- 
sible for the fact that the deflection disk on the retina is largely subject to 
variations in diameter, shape and light distribution. ; 

The measure of resolving power depends on diameter, shape and light 
distribution of the deflection disk. This holds true both for the optical instru- 
ment and for the eye and, although each of them has a separate optical system, 
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Fig. 7. Candle-light scene 


Suggestive of evening atmosphere, with 


apparent ray-crown 
as presenting itself to the naked eye 
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they are to be examined and discussed together. In designing an optical instru- 
ment, the engineer should not ignore the peculiar character of the eye function 
which exerts its influence on the ray path, no matter how well corrected the 
optical system was from where the rays issued. The binocular, among other 
devices, testifies to the presence of these psychological vision-modifying 
influences. The lower the distortion factor of an instrument the better is the 
_ image it produces: the adoption of this axiom in the design of earlier binoculars 
resulted in selecting their optico-geometrical dimensions so as to keep the 
_ tangential distortion ratio as low as 1 or thereabouts. But experience showed 
that the high-fidelity image obtained under such conditions is accompanied 
by certain disagreeable visual effects which are traceable back to psychological 
motives and trouble the observer especially when his look-out is from a vehicle 
under progress. Consequently, improvement of the visual performance of the 
binocular has been achieved paradoxically enough by an increase of the 
distortion factor. 

The effects of these psychological motives probably extend over the 
resolving capacity of the eye. The criterion of RAYLEIGH’s limit of anatomical 
resolving power needs a revision, since PoLyAx’s histological examinations of 
the eye revealed that each deflection disk affects more than 30 receptors at 
the same time. The intricate structure of the retina is still far from being 
explored. Little do we know about the behaviour and correlation of the single 
receptor groups, non more about the changes occurring in them under the 
influence of light. Not until we have come to know the visual mechanism of the 
eye in every detail, can we increase the resolving power of our instruments 
and improve upon their aiming, reading and focussing accuracies. 


Summary 


The deflection disk is discussed as a vision-influencing phenomenon attributable to the 
undulatory nature of light propagation. Changes in its appearance due to the physiological 
structure of the eye lens are demonstrated by a few experimental presentations of it. The 
author attaches importance to these changes which he thinks may furnish a basis for im- 
provements in the designing of optical instruments. 


Prof. N. BArAny, Budapest, XI., Gombocz Z. u. 17. 


HAYKA H IIPOMBIIIJIEHHOCTb 


OUEPK OBNIEN TEOPHM 3AHATOCTH JGK. M. KEHHCA 
Jl. CAMY9JIM 


Kateapa nosnTuyueckoli skoHOMHN ByfanemtcKoro nommTexHHueckoro HHCTHTYTA 


(IIpegcTapneHo sap. Kaeppoii AoyeHTOM A-pom HM. Tesnyem). 


(Ilocrynuno 31 sHBapsa 1961 r.) 


1. Tpo61ema OespaboTuubl 


CBoiicTBeHHad KallMTasM3My TeHJeHLMA K MOCTOAHHOMY YBeJIMYeHHIO pas- 
MepOB OTHOCHTeJIbHOrO MepenaceseHHA B YCNOBMAX OOWero Kpu3snca KanuTanu3- 
Ma IIpvoOpetaeT HOBbIe YepTbI: pesepBHbIC APMUM Tpyfa AOcTUraWwT rpomMayHbIX 
pa3MepoB HM MpeBpalllatwoTcA B MOCTOAHHbI€ MHOFOMMJIJIMOHHbIe apmMun Oespabor- 
HbIX. XpoHHuecKaw OespaboTHa coxpansAeTCA ake B NepHoOsbl HanOosee BEICO- 
KOH KOHBIOHKTYPpbI. ITa XPOHMYeCKa A MaCccoBaw OespaboTHLa ABJIACTCA OUCBUHBIM 
lOKa3aTeJIbCTBOM TYMMKa, B KOTOpPbI salsa KalluTasiMcTuyecKkasw CHCTeMa, JlOKa- 
3aTeJIbCTBOM TeX OKOB, KOTOpble HakKJlaj[bIBAaeT 9TAa CHCTeMa Ha pa3BUTHe MpoU3sBo- 
JIMTeJIBHBIX CHI OOUecTBa. BespadoTula Mpv KalluTasusme, OcoOeHHO B YCJIOBUAX 
oOulero Kpu3uca KallutTamu3ma, OyflyyuM cTpallHbIM OnyeM JIA TpyAAuMxcs, 
CTAHOBMTCA BMeCTe C TEM COLMMaJIbHOM OMaCHOCTbIO JIA TOCHOACTBYIOWINX 
Ku1accoB.t 

Tlostomy Mpodsema OespaboTuUbl, WIM, KaK BbIparKaeTcaA Keltxc, mpobsiema 
3aHATOCTH SABIIAe€TCA OCHOBHOM UCXOAHOK NpoOemoi B Teopun Keiinca, paspe- 
WeHM10 KOTOpO M NocBALeHa NocieqHAA. «Halla Wesb... COCTOKT B TOM, — MMUeT 
Keiinc, — uToObl BLIACHUTb, ¥eM OllpeesIAeTCA B Kak bli JaHHbIM MOMEHT HalMo- 
HaJIbHbIii JOXO JaHHOM Xo3AlcTBeHHOH CHCTeMbI M (YTO MOUTH TO >KEe CaMoe) 
BeJIMUMHA 3aHATOCTH B Heil... Hateii KoHeYHOM WebIO MOKET ObITh OTOOp TaKUX 
TlepeMeHHBIX BeJIMYMH, KOTOPble MOMalOTCA CO3HATEJIbH OMY KOR TPOJIIO WIM ympaB- 
JIeHMO CO CTOPOHI WeHTpasIbHBIX BIIacTel B paMKax Toh XO3AiCTBeHHOM CucTeMbI, 
B KOTOPOH MbI )KMBeM» (T. €. B paMKax KallutTasu3ma — JI. C.).? 

Teopua sanstoctu Keiirca cTpovTcA Ha TeOpHM «KaCCHYeCKOM) UIKOJIbI 
JbKeponca—Mapiianna—Ilury, {Ba OCHOBHEIX «lgcTysatay KoTopoH Keltuc 
dbopmysmpyeT cnefzyroumm o6pasom: 1) «SapaboTHasx Nata paBka MpefebHOMy 
MpokyKTy Tpyfa»; 2) lomesHocTb sapaOoTHOK MaTbI Np aHHOM KOJIMYeCTBE 


1 «[Ipu maccopol OespaOoruue pacugeTaeT Hemarorua, — Mnwer KeliHcnaHel JI. Kaeitu. 
— Tcuxonorna 6espaborHoro padouero TaKOEA, YTO OH OXOTHO CJIyWaeT MHOFLE ONACHbIe HOBO- 
JIbI, ECM OHH OOemaloT padoTy. HaligeTcA HeMHOTO COWVANbHBIX YCOBIH, KOTOPbIe NEHCTBYIOT 
Ooslee PHETYWE, YeM EBIHYKAEEKAA NPA3AEOCTb UM EbIKYKDEbE OC BCSMC PIR AHY € OT noTpedmeHna» 
(Lawrence R. KieIn, The Keynesian Revolution, New York 1948, p. 166.) : 

2 J, M. Keynes, The General Theory of Employment, Interest and Money, Macmillan, 


London 1936, p. 247. 


242 JI, CAMYIJIN 


3aHATEIX paOouNX paBHa MpefesIbHOM TATOCTM Tpyfa Mpu 9TOM BeIMUMHe 3aHA- 
rocTu’. Mepppili nocrysaT Keliuc MpwHumaet, a BTOpou oTBepraeT. 

Cubic NepBoro MocTyaTa saksOUaeTCA B TOM, YTO 3apadoTHaA Mata 
saHAToro padouero paBHa MIpoxyKTy Tpyila MpesesbHOrO padouero, T. €. TO CTOH- 
MocTH, «KOTOpad ObIIa Obl MoTepAHa, eCIM Obl 3aHATOCTb ObIIa COKpallleHa Ha 
omny enmuuuy».? Ucxola u3 Teopun «lpeebHOM MpOMSBOMMTEMbHOCTHY Tpyia, 
10 KOTOpoH KaoKoe MOMOHUTeIbHOe Wpupallenne Tpyia, yBeIMueHue YMCA 
3aHATHIX, IPH YCJIOBUM HeM3MeHHBIX MaclITaOOB MpMMeHAeMOFO B MpOU3BOACTBE 
KanluTala, aeT Ooslee HUSKY! MIPOMSBOAMTeIbHOCTh Tpywa, yemM Mpesbiyiyee 
Iipvpallenue, 3apadoTHaA MylaTa OMpefeAeTCA HAMMeHbIUUeM MpOUSBOMMTECIIBHO- 
CTbIO Tpyfla, Momyyaemoii Npv aHHOM uMcse padounx uM aHHOM BeMUMHe Kalln- 
Talla. TaKuM 0Opa30M, pOcT 4MCIIa 3aHATHIX BleveT 3a COOOM COOTBeTCTByrOINee 
coKpallleHue 3apadoTHOM MaTHl. 

Onpeyerenue 8apaOoTHOH NaTbl pa0ounx MpOUsBOMUTeJIbHOCTbWO UX Tpyja 
— He HOBMHKa B apceHasle ByIbrapHolt allouoreTuKu. Ee Coli ucxogMs M3 Toro, 
yTO 8apaOoTHad NlaTa paBHAeTCA MposyKTy Tpya padouero. Taka MocTaHoBKa 
Bolpoca MpusBaHa CKpbITb (aKT KalluTasMCTHYeCKOH IKcMIyaTauMu padouero 
Kylacca, JloKasblBad, YTO padounl MosyuaeT MpOLyKT cBoero Tpya MOHOCThHO, 
M CeOBATeIbHO B MHTepecaX padounx CTONT He Oopbba Cc KaluTaucTamu-Npej- 
IIpHHUMAaTeIAMM 3a NOBbILWeHHMe SapaOoTHOM WaTbl, a yBesIMueHHe MpousBosu- 
TeJIbHOCTU cBOero Tpyfa. MuTepecbl KamutTasucta u padouero, TaKHM OOpasom, 
He IIPOTMBONOJOMKHI Apyr Apyry, a HaodopoT, HaXOMATCA B NoHeWen rapMo- 
HMM. TakoB alouoreTuuecKuii CMBICI ITOH TeOopuu, paccunTaHHOM Ha IpsAmoit 
oOmMaH paOouero KuyIacca. 

Teopva «ipesesbHOl MpousBOMTebHOCTH) Tpyja ONMpaeTcA Ha BbIMbILLI- 
JHHbI 3aKOH YyObIBalolleli MpOMSBOAUTeIbHOCTH Tpyla Ka?koro HOBOrO pabo- 
yeroO B CHJIy HapylleHUA ONTHMAJIbHbIX MpOMOpyui MeXKALY OTMebHbIMU (baKTO- 
paMu MpousBofcTBa. ITa TeopuA MTHOpUpyeT POCT TeEXHMYECKOH OCHALeHHOCTU 
NpeMpuATHM, COBepleHCTBOBAHHe TEXHUKU MU TEXHOMOFMM MpoUsBoscTBa, Hosee 
pallMoHasIbHOe pasMellleHHe HM UCHONbsSOBaHHe padoueH CHJIbI, HAKOHEL, POCT 
MATeHCHPUKAUM Tpya UM oKctIyaTaqun padounx, KoTopble Mpucyuu B Jelicr- 
BUTCJIBHOCTH Npolleccy KalMTaIMCTHYeCKOrO MpoOuSBoACcTBa. ITa OecNouBeHHasn 
abcTpakUMA LolycKaeT H Takoe MpesooKenue, OyATO HalieTcA KanuTasUCT, 
KOTOpbIM OyeT YBeJIMYMBATb YNCIO 3aHATHIX padouUX MPM HeHSMeHHOM Kauect- 
BeHHOM HM KOJIMYCCTBEHHOM COCTOAHMH TeXHUKM, TEXHOJIOFHH, OpraHusallun Mpo- 
MSBONCTBA M MIP., T. €. CO8laBaTb Ha MIpeAIPUATHM USIMINeK padouelt CHILI, yBeIN- 
YMBATb U3lepoyKKM MpOu3sBocTBa. Takoe Mou0xKeHue WesIMKOM UM MOsIHOCTbIO 
a0cypiHO IA KAMMTAIMCTHYeCKOrO ciocoba MpousBOMCTBA, JIA KOTOpOrO Xapak- 
TepHO, Ha CaMOM JleJIe, pOCT OpraHuuecKoro CTpoeHuA KalluTaJia, OTHOCHTEJIbHOe, 
a BpemeHaMu HM aOcosOTHOe COKpallenne yMcsa 3aHATHIX. 


’ J. M. Keynes, General Theory, p. 5. 
4 Tbidem, p. 5. 
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Hafymannpit Xapaktep 9sroii mpemnocbinku ocobeHHo NpOABIIAeTCA Tp 
CONOCTABICHUM e€€ C PeaIbHBIMM YCNOBMAMM, KOTOPble coslaN oOumi Kpusnc 
KalluTasIu3Ma C efO XpOHMYeCKON HeLorpyskoli NpoMbIMWeHHBX mpeypuarult, 
NepeMpoOUsBOCTBOM MpOW3BOCTBEHHBIX MOLMHOCTei HM SHAUMTEIbHBIMM 3arllacamMn 
Bees usbBan OM MpOMbILUJIeHH Of HW CebCKOXO3ALiCTBeHH Olt npolkykuun. Teopust 
«yObIBalOleH MpovsBOMMTeMbHOCTH Tpyjay PakTHYeCKH MOBTOPAeT MpecsOByTHI 
MaJIbTYSHaHCKHM 3aKOH «yObIBalOMero NAOLOPOAWA» SeMIIM, KOTOPbIii, Kak Mucat 
B. M1. Jlennn, «pepcrapiser us cea OeccoseprKatembuylo adcTpakuni0, KoTopaa 
OCTABJIACT B CTOPOHE CaMOe TIaBHOe: YPOBeHb TeEXHNKM, COCTOAHME MpousBosu- 
TeJIBHBIX CHJIy°. 

7Wa uero Ke MoHaoOus0cb OyprKyasHolt NoMMTHUeCKOit 9KOHOMUU ODKU- 
BUTb B HeCKOJIBKO BUON3MeHEHEOK Mopme 9TH OOBeTUIAIbIe U aBHbIM-J[aBHO 
ollpoBeprHyTble Teopun? IIpexye Bcero OHM NoraoOuKCh AIA aNoNOrMN Kalu- 
TaJIMCTHYeCKON IKCIIyaTauMM, WIA BYyaIMpOBakvA MCTHHHOTO MCTOUHHKa 
XapaKTepa NpwOaBoub Olt CTOMMOCTH MU 3apadoTE Off MaTbI, 11d OopbObI C 9KOHO- 
MMYeCKON Teophelt MapKcu3ma. Ho OJHOBPeMEHHO C STMM OHM OKa3asINCb HeEOOXO- 
JMUMBIMM JIA TeOpeTHYeCKOrO OOOCKOBaHNA FacTyMJIeHHA Fa KU3HeHHBIM ypoOBeHb 
paOouero Kuacca Mo puarom Oopbopi c OespaboTuyeit. Bemb, ecm yBennuernne 
YNCIIa 3aHATHIX BOS3MO)KHO TOJIbKO Ip CFMKeHHU cpeHeli 3apaOoTHOM MuaThl, 
TO MpMunka MaccoBol OespaOoTHUbI B KOHEYHOM UTOre OyfeT e>KaTb B BbICOKOM 
ypoBHe 3apaOoTE Oli MaTbI; CeOBaTeIbHO, Oe3spaboTUYa MOKET ObITb JIMKBUM- 
poBaHa WIM COKpallleHa TOIbKO Mpu CHWKeHUMM 3apaOoTHOM MnaTbl — TaKoB 
COKPOBeHHbI CMBbICJI MepBoro MlocTyaTa» KeMOPHJOKCKOM WKOJIbI, C KOTOPBIM 
Keiine momHoctbio cormaceH u comupapen.® 

Bropoli octyaT» KeMOpHJDKCKOM WKOJIbI, KOTOpbIM Keine dopmysupyer, 
Kak YIMOMMHAJIOCb BbILMe, CIeLYIOUWMM OOpasoM: MlOeSHOCTh 3apaOoTHOM MaTbI 
TIpH JlaHHOM KOJIMYeCTBE 3aHATHIX paOounX paBra MpesebHOM TATOCTU Tpyja 
pu 9sToH BelMunHe 3aHATOCTM» — MMeeT CJeyIOUM CMBICI: HOpMaJIbHaA, 
«eCTeECTBeHHaM) 3apaboTHaA MlaTa, CKulafbIBalollaxAcA COOTBeTCTBeHHO aKTH- 
YeCKOMY COOTHOIeHHIO Cpoca M NpesoKeHUA Ha PbIHKe Tpyjla, BCerqa ypaBHo- 
BelUMBaeT MKeaHHe, TOURee, “HeKeNaHHey padounx padoTaTb, To, YTO OypKya3- 
Had MOMMTMUeCKaA SKOHOMUA HasblBaeT «TATOCTLIO Tpya» (disutility of labour). 
«TATOCTb 3flecb CyleyeT MOHMMATb B TOM CMbICIe, — OObxAcHAeT Keine, — uTo 
OHa BKHOUaeT BCAKOe OCHOBAHHe, MOTYylee NOOYAMTb OTeMbHOrO YeOBeKa MJIM 


5B. VW. Jlenun, Cou., rT. 5, crp. 93. 

6 «..KaK mpaBusi0, — MuueT Kelinc, — yresMyueHve 3anATOCTH MODKET HaCTYMMTb TOKO 
BMeCTe C YMeHbUIeHHeM CTaBOK peasbHOli 3apaOoTHOH MWiaTbI. Takum 0GpasoM, A He OCapHBalo 
9TOFO BaXKHOFO baka, KOTOPHIii IKOHOMNCTHI-KI1aCCHKH COBEPUeHHO MpaBHJIbHO CuHTaJIM HeMpe- 
JIOKHBIM. IIpv aHHOM COCTOAHUM OpraHusalun, CpeACTB MpovseOACTBa M TeXHUKM peadibHan 
gapaOoTHad Mata Ha e@MHMLY Tpyfa HaXOANTCA B COBEPWeHHO ONpeACCHHOH (oOpaTHon) 
KOppeJIALMN Cc OObeMOM 3aHATOCTH. TakuM OOpas0M, CA SAHATOCTS BOSpAacTeT, TOMA B mpime- 
‘HeHUM K KOPOTKUM MepHosaM BOsHarparxKpenve 3a eAMHULY TpyAa, BbIParKeHHOe B TOBApax 
padouero noTpeOreHuA, OJDKHO, BOOOWIe TOBOPA, CHUSUTbCA, a IpHObIb YBeJIMYHTbCs». 
(J. M. Keynes, Op. cit., p. 17.) 
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rpynny suojeit cKopee BoBce He padoTaTh, YM COrIaCHTbCA Ha sapaOoTHy!o naTy, 
MoseSHOCTb KOTOpol [WIA HX HH)Ke H3BeCTHOrO MMHHMYMa.y’ 

Takum o6pa3om, ecu cyulecTByeT GespaOoTuua, To 9Ta OespaboTua «106- 
POBOJIbHaAy, TAK KaK OHA ABJIACTCA Pe3yJIbTATOM He)KeAHU A paOounx paboTaTb 
3a YCTaHOBJIeHHy!0 3apaOoTHyl0 MiaTy, T. e. padboune camn oOpeKaloT ce0A Ha 
HUMeTY. Ira TeOPHA «LOOPOBOJIbHOM OespaboTHLbl» npod. A. C. Mury Oba BbI,BH- 
HYTa B Mepnof oOwlero Kpusnca KallnTasM3ma 1d OObACHEHNA MpH4uMH MaCCOBOH 
GespaOoTHIbl, TAK Kak MpeyKHAA TeOpHA TAK HasblBaeMoi «PpHKUMOHHO! Oe3pa- 
HoTHUbm, BOOOWe OTPULaBlaA BO3MOKHOCTS OOWeH OespaboTHUbI H Mpu3HaBa- 
BIA JIMWb BpeMeHHY!0, YacTHYHYyWO, Clopaquueckyl0 OespadoTHLy, CBASAHHY10 
c¢ Mepexofom paOounx C OMHOFO MpepnATHA Ha Apyroe, 43 OHO OTpacsM B 
ipyryl0, — 9Ta Teopux BOoOUIe HMYeFO HE MOFJIa OObACHMTb Marke ByJIbrapHbIM 
SKOHOMHCTAM. 

Tury ucxoqutT uz yuenusa Jpbxeponca—Mapliana 0 T. H. TATOCTHOCTH 
Tpyja, Mo KoTopomy pabouni, olleHuBaA CBO TpyA C TOUKH 3peHNA CBONX CyObeK- 
TMBHBIX NepeoxKUBaHHH, cormaceH MpoaBaTb CBO «Tpy] JIMUIb LO TeX Mop, MoKa 
MpeesbHad MOMeSHOCTb MpOAYKTOB, MOKyMaeMbIX Ha SapadoTHyW MlaTy, Oyzer, 
Mo Kpaiinel Mepe, He HWKe MpeebHOM TArOCTHOCTH Tpyfa. OTcroga eaeTca 
BbIBOA, YTO ecuIM padouni He UMeeT paOOTHI, 3HaYHT, MpMuMHa STOFO B TOM, 4TO 
OH CJIMWKOM BbICOKO OL|EHMBaeT TATOCTb CBOerO Tpya M NosTOMy MpesnounTaeT 
BOBCce He padotaTb. CieoBaTesIbHO, OespadoTHLja — STO MIpOAYKT JeHu padounx, 
MX HaKJIOHHOCTH K IpasHOcTH. 

Ta OessacTeHUMBaA alosoreTHyecKad «TeEOPUA» HallpaBleHa Mperke Bcero 
MpOTMB TpyLOBOr0 3aKOHOMATeIbCTBA, KOJWIEKTUBHBIX JOFOBOPOB H BOOOLIe NpOTUB 
JeATEIbHOCTU Mpodcows0B, OOBHHAA MoceqHUX B TOM, YTO OHH AKOOLI CO3LaloT 
OespadoTuny (!), TpeOya NoBbIWeHUA 3apadoTHOH MmaTHl. 

Teopua «loOpoBorbHol OespaboTHUbm usBpalllaeT PaKTbI KalMTasMcTuue- 
CKOM eHCTBUTeIbHOCTH, 3aMaJIUMBaA TO, UTO pabouHe 6bLHYCOeHbL Npodasgamb 
cBolo pabouyt0 cusly pv KallvTasM3Me He3aBMCMMO OT TOFO, HPaBATCA MM 9TO 
WIM HeT. CcbWIKa Ha «CKOHHOCTh paOounx K HMUYerOHeseaHhloy UrHOpUpyeT 
HeHCTBUTeIbHOe IKOHOMMYECKOe MOOKeHHE TPyAAMWUXCA HM PaKTHYeCKH oMpaB- 
[bIBaeT laIbHeMlWee CHMDKeHHe 3apadoTHOH Marl. 

TaKad ABHasA anouOreTuKa, eCTECTBEHEO, Fe MOFIa BbISBATb Kakoli-1n60 
CUMMATHH Cpe TPyAAWMXCA HB MepBy!0 Oyepeslb cpequ pabouero Kulacca, Kpome 
TOPO, NponoBeb MpAMOTO CHWDKEHUA SapaborTr OH NaTbl KaK CpeCTBa JIMKBYa- 
WMH OespaOoTHUbI OTHIOMb He pelliasa sTy mpoOsemy. Tlosromy Teopusa «,o6po- 
BOJbHOH OespaboTULbly B YCNOBUAX OOOCTPAIOWIMXCA IKOHOMMUeCKHX KPH3KCOB 
He MOria ObITh Npvemremol u pA OypoKyasun. 

‘ Tlostomy kKpuTuka Kelinca wanpapmera MpOTHB BTOpOro «MlocTysaTa». 
Kelike He OTKasbiBaeTca oT «ppuKUMOHHOt» U GoOpoBosbH OM» OespaboTuUbl, HO 


7 J. M. Keynes, Op. cit., p. 6. 
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PeWIMTeIbHO yTBEP)KMaeT, YTO CylleCTByeT M BbIHYKeHHaA Oespadotuua. ITO 
BeCbMa 3HAMCHATEJIDHBI War, Tak Kak B Me Keiinca ouluanbEas Oypoxyasna st 
SKOH OMMUeCKa A TEOPUA BIepBble NpU3Haa CTONb OUeBU HIM Pak, YTO cyulecTBy- 
eT OespadoTHya, KOTOpad COBCeM He 3aBUCHT OT «lpeeNbHOlt TarocTHy, OT 
OKEPTB» TPy1a M MM NOMOOHKIX NOPOK Ment By IbrapHoH alosoreTnkn. 

Bospakenna Kelinca MpoTuB BToporo NocTymata TaKoBEI: 

1) «[lomesHocTby ReHerxKHOli sapaOoTHOH NaTbI, BbIPAKalollascad B KOIM- 
yecTBe MpemMeTOB TNoTpeOseHuA padounx, He ABAe€TCA TOUHBIM MoKagaTesem 
dipeeIbHOM TArocTHy Tpya. louemy? Bo-nepsbix, MOTOMy UTO peasbras 3apa- 
OoTHAA MaTa MO)KET CHH)KATbCA BCELCTBMe POCTa eH Ha MpesMerTbl MoTpeGse- 
HMA, a MpesorKeHne padoue CHJIbI Ha PbIHKe Tpyjla COBCeM He CoKpalilaeTcs. 
ITO OObACHACTCA B3AMMHO MIPOTHBOMOJIOPKHBIM HallpaBJIeHHeM JIBUKeHHA peasib- 
HOH M HOMMHAJIbHOM 3apadoTHOH maTbl.8 Baypuraeman Keiircom TeHyeHuun 
NPOTHBONMOIOKHOrO JBMOKEHHA peaJIbHOM M HOMMHANbHOM 3apaOoTHOM TaTHl 
ABJIACTCA HH YM MHBIM, Kak aOcoWTHsalMel cryuad MHIAWMM, Kora pocT 
eH JleHCTBUTeIbHO OOFOHAeCT POCT HOMMHAJIbHOM 3apaOoTHOH MnaThl, BCUeACTBHe 
yero peasIbHa ac 3apadoTHaa Miata MafaeT. OHAKO B WesIOM aOcomOTU3aLNA TAaKOrO 
pola BPA IM COOTBeETCTBYeT PaKTaM JeHCTBUTeJIbHOCTH, MH Mo3sqHee NocNeoBaTesu 
Keitca BbIHy>KeHbI ObUIM IIpH3HaTb, YTO MX YYMTeJIb B ITOM OTHOWEHHM OLIN- 
Oasics.® 

Bo-BTopbIx, Bcerla HMeeTCA BMOJIHE AOCTATOUHO OespaboTHbIX, PKeIAIOWIAX 

_ TlosyunTb padoty uM Np faHHoi sapaOoTHOH Mate. Keitye ccbiaeTcA Ha Pak 

- Maccosoit GespaOoruypi B CLUA B 1932 r., ropops, YTO MaOBeposATHO, YTOOI 9TAa 
OespaOoTuLa Obia «oporKeHa He TO YMpAMbIM OTKA30M paOouMX COrsacuTbeA 
Ha NOHWKeHHe JeHexKHOM 3apadoTHOH MaTbI, He TO MX yIPAMbIMM TpeOoBaHH AMM 
peasbHoii 3apaboTHOH MaTbI BbILWe TOrO, YTO MOrsa OOeCHeUNTb NpOUsBOMMTeIIb- 
HOCTb XO3AliCTBeEHHOM CHCTeMb».1° 

2) OcHoBHBIM Bospa>KeHvem KeiiHca MpoTHB BTOpOro MocTyNaTay ABIACTCA 
TO, UTO OOUIMH ypoBeHb 3apaOoTHOM MaTbI He 3ABMCUT OT MCXOJa TOpra pabounx 
C MIpeAMpvHUMaTeJIAMH, a CeOBaTeJIbHO HE MO?KET YPaBH OBELIMBATh M «Ipefesib- 

‘HYyI0 TAFOCTby Tpya. IIpuunna 9TorO KpoeTcCA B TOM, YTO BCNeACTBMe MIPOTHBO- 
MONOMKHOFO ABWOKCHUA HOMMHAJIbHOM MU peabHOi 3apaboTHOH Nath y padounx 


8 To sromy mozogy Keiinc nmmer: «... B clyyae H3MeHeEHUA OOWIerO ypoBHA 3apaOoTHOH 
WaTbl OyfeT YCTaHOBJIeHO, KaK A AyMal0, YTO V3MeHeEHHA pealbHOM 3apaOo0THOH MyaTbl, Coue- 
TarollvecaA CU.3SMCHEHUAMH JeEHOKHOH 3apaOoTHOH NIAaThI, OObIYKO OTHIOAb He MpOLCXOAAT B TOM 
Ke HalpaBsleHHH, a MOYTH Cera B MpOTHBOMOIOXKEOM. MHbIMH CNOEAMH, OyeT YCTAHOBJIEHO, 
uTO KOrfa pacTeT AeHexKHaA 3apaOoTHaA Mata, peasbHaA 3apaOoTHaAd Mata NafaeT, a Kora 
NaflaeT JeHOKHAA 3apaOoTHaA MnaTa, pacTeT peabHaA 3apaboTHaA MmaTa». (Opaciteap 10s): 
9 Tak, HampuMep, JI. Kneiin ccpinaeTca B ChOel KHUTe Ha CTATHCTHYECKHE KCCEHOBAHNA 
 Dbk. T. Jansona u JI. Tapumea, koToppie Ha OCHOBe aHaJIV.3a WAaKHbIX M0 Aunranu vu CIA mpn- 
UWWJIM K BbIBOJY, YTO MEXKLY LSMeHEHKEM EHO KHON peasbHOl 3apa00THOH MaTbl B 9THX CTpa- 
HaX HaOs0aeTCA TECHAA NONOKUTEIbHAA KOPPesIAUKOHHAA CBASb. (XOTH ITM CTATY.CTHYCCKHE 
HCCJIENOBAHUA HE ABJIAIOTCA «CTPOFVMH JOKaSaTeJIbCTEAMNH?, ECE KE, KADKETCA, Keiinc oumbascs 
B CBOMX pacueTax (backed the wrong horse). (L. KLEIN, The Keynesian Revolution, pp. 
-106—107.) . 
10 J. M. Keynes, Op. cit., p. 9. 


| 4 Periodica Polytechnica El V/3. 
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He CyllecTByeT HAKaKOro ciocoba TOUHOrO OMpemeeHUA YPoBHA peasIbHO 3apa- 
SoTHOM HaTbI, MoITOMy padoune TpeOytOT JINWb ONpeeJIeHHbIM MMHUMYM eH ens 
Hol 3apaOoTHoM MuaTbl. «Paboune OObIYHO MIPOTMBATCH COKpallleHHto LEE ON 
gapaOoTHoH nnaTbl, — NuiueT Kerinc, — HO OHM He NpeKpalllaroT padoTbl BCAKMH 
pa3, Kak MOAHUMaOTCA WeHbl TOBApOB padoyero MoTpedseHH A». CseNOBaTeNbHO, 
ec TIpAMoe CHMKCHNe HOMMHAJIHOM 3apaOoTHOH MlaTbl BCTpeuaeT 9H epruukbi 
oTHOp padoux, TO CHWKeHHe peasIbHOi 3apaOoTHOH MaTbl OKOJIbHBIM IyTeM 
BCeMCTBNe elle HeOCTaTOUHOH OpraHN30BaHHOCTM paOounx TaKOro CONpOTHB- 
JICH A MODKET Hi He BbISBaTb: «Beakuit MpoeccuonaJIbHblii Coro3, —muueT Keine, — 
OKaKeT COMPOTHBeHHe ypeske LeHerKHOM 3apaOoTHOH MaTbl, KaKon ObI HEOOJIb- 
wo ona Hu Oba. Ho, NocKoObKy HM OJMH MpodeccHouasIbHbIM Co103 He MOMBILLI- 
waeT 0 CTaUKe TIpH BCAKOM MOBbILWeHMH CTOMMOCTH DKU3HH, MpodeccnoraIbHble 
COlOSbI HE COSMalOT MpeNATCTBUM BCAKOMY YBeJIMYeHMO COBOKYNHOM 3aHATOCTH, 
Kak 9TO yTBepKlaeT KlaccHuecKaa LWKOJIa».” 

Takum oOpa30m, pacxonKenusa Keitca c Teopveli KeMOpHJ>OKCKOM WKOJBI, 
NponopeopaBlleli IpAMOe CHMKeEHHe 3apadoTHOH MaTbl, He HOCAT MpMHUMMnMasIb- 
Horo XapaktTepa. Bo-neppbtx, Keine cTouT Ha OOWMX TeOopeTH4eCKUX HM MeTOO- 
JIOFMYeCKMX MOSMUMAX CO CTOPOHHMKAaMM CHWKeHUA 3apadoTHoH Mats. Ipu- 
3HaBa Al MepBbIit (MOCTY IAT» 0 paBeHCTBe 3apaOOTHOH MaTbl MpedesIbHOMY TIpOyKTy 
Tpyaa, Keiftye Tem caMbIM (baKTMYeCKM MpHv3HaJI, KAK MbI 9TO BUeJIM BbILWe, HaJIM- 
ye KOCBEHHOK CBASH M@)KAyY paclUMpeHHeM 3aHATOCTH UM NaeHvem sapaboTHoH 
math. Bo-BTopbix, paccyxKleHua Ketfuca 0 pasIM4un B ABYKeHMM pealibHoi UW 
HOMMHAJIbHOM SapaOoTHOH MaTbl Fa jee ABIAIOTCA TeopeTHYeCKUM OO0CHOBA- 
HMeM JIMUWb OoJee U30L[PpeHHbIX MeTOOB HaCTYMJIeHHA Ha YKUSHEHHbI ypoBerb 
paOouero Kulacca MyTeM CHWKEHK A NOKyMaTeIbHOH CHOCOOHOCTH AeHer, CO3AaHNA 
VHP AWUMOHHOK SKOHOMUKU. 

IlosTomy B BbICIIeH CTeMeHH ABJIAIOTCA CTPaHHbIMH MOMbITKH COBPeEMeHHbIX 
KeMHCMaHles HM MpaBblx ColMasi-,eMOKpaTos MpeycTaBuTb KeitHca Kak Ooplla 
3a MHTepecbl padouero KIacca, NPOTHBHUKa CHM)KeHMA 3apadoTHO MaTbl MU T.M. 
Keiiie ocosHasi ToT dakt, YTO ypeska 3apaOoTEOM MaTbI BleueT 3a COOoi CoKpa- 
IeHHe I1aTer*KeCNOcObHOrO Cpoca H NOSTOMY He BCera IpMMeHUMa Kak cpescTBo 
11d OopbObI c OespaboTuuel. OnHaKo Keline EMKorga He cunTam Teopun Kem6- 
PHJDKCKOM WIKOJIbI HECOCTOATEIbHBIMM C MpPMHUMMMasIbHOl CTOpOHbI, HUKOra He 
OTBEpraJI NOMHOCTbIO MIPONOBeAb CHWPKEHUA 3apadoTHOH Math! KaK OaroTBopHoit 
M KesATeJIbH OM IKOHOMMYeCKOM MONMTHKH. ITOFO OTHIOAb He CKPbIBaeT OypKy- 


11 J. M. Keynes, Op. cit., p. 9. 
12 Tbidem, p. 15. 


*8 GTOObI HH TOBOPHIM padoure IN epbl UM JeBbIe SKOHOMHCTHI O Oyp»KyaSHOlt OKpacke 
(emphasis) Keiica, OHM JOJDKHbI NOHATb, YTO OH ynopHoO OopomcaA mpoTuB Tex Teopnit, KOTO- 
pple B Hempeccnn yipeKasin Tpy AAuWUxcs (labor)». (L. Kien, The Keynesian Revolution, p. 46.) 
«CHWKeHHe 8apadoTHO! MmnaTbI HEIHe HempHeMJIeMO KaK MOAXOA K pelieHHi0 MpoONeMbI 3aHsA- 
TOCTH aKe CpeAH JHepoB OusHeca. Keiinc, Oosee YeM KTO-H00 Apyroli, OTBeTCTBeHEH 3a oTY 


PeBOIIOUNOHHY10 Me peMeHy B IKOHOMUHYECKOM MBILUJICHHY>. (SEYMOUR E. Harris, J. M. 7 
Economist and Policy Maker, New York 1955, p. 130.) ( oJ Keynes 
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a3Hbiii BESO AR SKOHOMMYeCKON MBICIM ImuJIb )Kamc, KoTOpbilt Nuwer cue fty10- 
ujee: «KeHc = TakOKe MPOTHBHHKOM CTaOMJIbHOM peasIbH Oli 3apaOoTHOl MaTHI, 
PaccuMTaHHOM Ha JVIMTeJIbHbIM MepvHox Bpemenn. Ero OechoKovna OTHIOAb He 
HeCIpaBeVIMBOCTh B paciipeeeHuH TOXOLOB, a HeMOMHAA 3aHATOCTb; TOUHee 
Heclipape/WIMBOe paclipeserenve OecNOKOUIO ero JIMUb B Mpesenax coxpaneHus 
NOWHOM 3aHATOcTH... KeiiHe cuntan, ro paboune u cry>Kauue, cormallasach Ka 
MOHMKEHMe PeasIbHOH 3apaboTHOH MaTbl, TeM CaMbIM MlafAT 3a CoXpaHeHne 
NOJIHOM 3aHATOCTH»."4 

He BbICTyNad B IpHHUMMe MpoTHB Teopuu KemOpuyoKcKo wKoNI, Ketinc 
JMIUb OrpaHwvunBaeT cepy e€ NpHMeHeHMA, CUTaA, YTO OHA JelicTBUTesIbHa 
TOJIbKO B CJIyuae, KOFla «paBeHCTBO PeaIbHOH 3apaOoTHO NaTE! MpekenbHoli 
TALOCTH Tpyla pH aHHOM OGbeMe 3aHATOCTH, KOTOpoe NpesMonaraeTcA BTOpbIM 
MOCTYaTOM KlacCMYeCKO WIKOJIbI, COOTBETCTBY eT, IPH peaMCTHYeCKOM UCTOIIKO- 
BaHMM, OTCYTCTBHIO «BbIHy)KeHHOM» OespaboTuUbl. Takoe cocTosHNe MBI Oyjem 
Ha3bIBaTb «MOJIHOM» 3aH ATOCTbIO. (DpUKUMOHHAS» M «LOOpOBOIbHam»y OespaboTuUa 
COBMeCTHMHI (!) C «OJIHOM» 3aH ATOCTbIO, OMpeeAeMOl TAKUM OOpa3zomy!® (Crejo- 
BaTeJIbHO, y Keiihca HM Mpu «MouHOM sansATOCTU OyseT ... OespaboTnua!). Ura, 
KIHO"eBOH MpoOMeMOl ABJIACTCA LOCTHKeEHMe MIOHOM 3aHATOCTHy, T. e. JIMKBUa- 
UMA BbIHyKeHHOM OespadoTuUbl. 

PeuleHue mpodsembl 3aHATOcTH KeiiHc BUT B MpeomoseHuu HemocTaTou- 
HOCTH OOWIECTBeEHHOrO Clpoca. B ITOM COCTOUT CYUIHOCTb HOBOH JIA ByJIbrapHolt 
IKOHOMMM TpaKTOBKH MpoOembl 3aHATOCcTH. B Oyp>Kya3Ho MosMTMYeCKOH 9KO- 
HOMMH cBbiIe 100 eT rocnoxcTBOBasl TaK HasbIBaeMblli «aKOH» Cav, OTPULABWIMit 
BO3MO)KHOCTb OOWMerO Kp3kKCa MepelpOusBOCTBA, TaK Kak MpefJ107KeHUE TOBAPOB 
AKOObI OMHOBPeMeHEO POKMaeT M CMpoc Ha HUX. ITO ByIbrapHoe Noo KeHKe, 
OTOKMECTBIABLUee MIpocToM MpoyYKTOOOMeH C TOBapHbIM OOpallleHvem, He BUeB- 
wee celMpukn oOpallleHuA TOBApoOB Kak €/MHCTBa M BHYTPeHHeH MpOTUBOMOJIOK- 
HOCTH J[BYX MOCIeLOBATeJIbHbIX AKTOB KYINJIM-MpofarKu, KOTOpoe yoKe TIpu Mpo- 
CTOM TOBAPHOM MpOU3BOACTBE COeprKUT (POPMaJIbHY!O BO3MO)KHOCTb Kpu3hCOB,— 
B CBOe BpeMA ObI0 MoHOCTbIO pasrpomseHo MapkKcom. «TpyJHO MpejcTaBuTb 
ceOe uTo-1H00 Gosee MsocKoe, — Mucas MapkKc, — 4em JlormaT, OyTO ToBapHoe 
OOpalleHne OOA3aTEJIbHO CO3laeT PaBHOBEeCHe MOXKLY NOKYNKaMM UM MpoflarKamy, 
Tak Kak KaoKlan MIpoflaoka eCTb B TO 2Ke BPeMA KyMIA, MU vice versa (Ha0O0poT). 
Ecau 9THM XOTAT CKa3aTb, YTO YMCIIO eMCTBUTeIbHO COBeCPWMBIWMXCA MposarK 
paBHO UCI MOKYIOK, TO ITO — SeccosepKaTesIbHaA TABTONOFHA. OHAKO MOrMaT 
9TOT UMeeT B BUY HeYTO OosblUlee: AM XOTAT LOKaszaTb, Oy ATO NposaBell NPHBOAMT 
3a coOol Ha pbIHOK cBoero MoKynaTessA»y.16 «ZaKoH»y Cox, MpoBosrsallaA Heorpa- 
HMYeHHbIe BOSMOMKHOCTH [JIA PaSBUTMA KaMMTalu3Ma, 3aTyWeBbIBas MpoTMBOpe- 
YMA TMoceqHero, B MepBy!0 ouepeb, MpOTHBOpeyMe MOKLY MpPOMSBOACTBOM HU 


14 EMILE JAMES, Histoire de la pensée économique au XX® siécle, Paris 1955, p. 342. 


15 J, M. Keynes, Op. cit., pp. 15—16. 
16K. Mapxe, (Kanutam, T. I. Mockea, TocnosuTusyar, 1953 r. erp. 119—120. 
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notpedennem. AOcypHHOCTb «3aKOH» Coa MpusHaBaJIM MHOrHe MesKOOY PK ask ble 
KpuTHKM KamuTasiusma — CucMoHJy, To6cou u Ap., — HO BUNOTb Mo Kelinca 
OypoKyasHanA aKafemMuecKas HayKa, TeCHUMaA OOMMM Kpv3KcoM KaliuTasM3ma 
Mi MMPOBBIM 9KOHOMMYECKUM Kph3hcom 1929—33 rr., He NOpBaJIa C STHM «3AKOH OM). 

Keiinc, B OTIMUMe OT CBONX MpeslecrBeHHUKOB — CoA, Musa, Mapuiana 
Ml [p., CUUTAI, YTO IPH COBPEMeHH OM Kalla JIMSMe MIpeAIOKeHMe HE COOTBETCTBY eT 
clipocy BciescTBHe HeocTaTOUKOCTH oOOWecTBeHHOrO MoTpeOseHuA, KOTOpoe 
He KOMMeHCUpyeTCA JOJKHEIM OObEMOM MHBecTULMH. Ilosromy pelleHue mpoOsemMbl 
GespaOoTHbl 3aBMCHT OT ObeCcrIeyeHHA «pPeKTHBHOTO CMpocay. 


2. Teopun «apekTHBHOrO Cnpoca» 


Keiic, oTKa3aBllMCb OT CTaporo JormaTa Oyp»KyasHoK MosMTMYeCKON 9KO- 
HOMHH, MpoBOsralWaBllero MOHOe COOTBETCTBUE OOWeCTBeEHHOTO Cipoca M Mpepl- 
NOKeHUA, paspadoTam cBolo Teoputo obecneueruA «cPeKTHBHOTO CIIpoca, 
T. €. COBOKYMHOFO CMpoca, COOTBETCTBY!OLerO COBOKYNHOMY TpejJ107KeHHIO 
oOmlecTBa. 


a) [TpoOsema coepeacenuu u uneecmuyut 


PaccMaTpuBaxd COCTaBHble YaCTH COBOKYNHOrO cMpoca, Keine pues K 
BbIBOLY, UYTO MPH COBPeMeHHOM KallMTaJIM3Me HELOCTATOK JIMYHOrO MoTpedseHuA 
He KOMMeHCUpyeTCA COOTBETCTBYIOLUMM 00bEMOM HHBECTHUMH, TAK KAK CKJIOHHOCTB 
oOulecTBa K MoTpeOeHntoO WM NoOOyKeHHA K MHBeCTUPOBaHHW OllpeesAWTCA 
dakTopaMu pasIMYHOrO NopsAsKa. 

Cuayana Kefinc ocTaHaBMBaeTCA Ha aHasi3e PaKTOPOB, ONpeserAUMx 
pacxofbl Ha NoTpedsenne. Bepnbii cBoemy cyObeKTHBHOMY MeTOJY akasinsa, 
KefHe MCXOUT U3 MOTMBOB MHAMBUOB, Kora OHM OlpeesAOT pasMep cBoero 
HoTpeOeHuA. ITO 3aBeOMO JOKHIM MyTb aHasM3a, TAK KaK MoTpeOsenue OT- 
JeJIbHbIX MHIMBUOB B OOMeCTBe ONpeeAeTCA He HX CyObEKTHBHbIMM MOTHBAMH UA 
CKJIOHHOCTAMN, TOUH ee, CAM MOTUBHI OMpeesIAIOTCA TEM MECTOM, KOTOPOe JaHHbIli 
VHMBH, SAHMMaeT B CHCTemMe OOMECTBEHHOrO MpoOHSBOACTBa MU paclpesenenns. 
Tako MeToy UccuIeOBaHUA, KOTOpbIli 3a MepBu4UHOe GepeT MpeBpaTHble NpencTaB- 
J@HMA AaFeHTOB KallMTasIMCTHYeCKOrO MpOMSBOACTBa, HE MO)KeT MIpHBeCTH BM K 
ueMy MHOMY, Kak K COBepIeHHO JIOOKHBIM BbIBOLAM M COMMAHOH Moe yTomusma. 

OfMH M3 TaBHbIX (PakTOpOB «WpeKTMBHOFO cipocay — «CKJOHHOCTb K 
noTped1eHuioy — Keiine onpenenser Kak PyHKUMOHAJIbHYIO 3aBMCHMOCTb MeKILY 
ONpeeeHHbIM OObeMOM oxoa (Y) Hu cyMMoii pacxoqoB Ha NoTpedmeHHe (C). 
CKIOHHOCTb K MOTpeOeHUtO SaBUCHT OT passIMUHIX (MOTUBOB K PpaCXOJOBaHHI0», 
OAHAKO, MpOanaJIM3upoBaB feliCTBHe PasIMYRBIX MHAMBUAyasIbHbIX MOTMBOB, 
KetHe BbIHy)KeH Ob KOHCTATHPOBaTh TOT OUeBUAHbI 9KOHOMMUECKHIT akt, 
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4TO OObeM NoTpeOMeHUA 3aBUCHT He OT MOOyKTeHHIt H cooOpaxKeHul UHAMBU JOB, 
& OT M3MCHeHUA OObeMa Noxoa OOUecTBa.!?7 Ira saBucuMOCT oNpesenneTCA 
S3HAMCHUTHIM «OCHOBHBIM TICHXOJIOPHYCCKHM 3aKOHOM» Keiiuca: 

«OcHOBHOM McuxouorMyuecKuii 3aKOH, Ha KOTOpbIit MbI MOKKEM MOsOKUTECA 
He TOJIBKO a priori, UCXOJ M3 HalllerO 3HAHUA YeTOBeuecKOl Mpuposbl, HO HM Ha 
OCHOBaHHM JeTaJIbHOrO USyUeHUA OMbITA, COCTOUT B TOM, UTO JOM CKIOHHbI, Kak 
MpaBUs0, yBeJINUMBATb CBOE MOTpeOMeHHe C POCTOM JOXOa, HO He B Tol 9Ke Mepe, 
B Kako pacTeT 1oxoyp.18 CneqoBaTebHO, MpejesbHasd CKOHHOCTb K MoTpebe- 
HUIO: Fy << 1. 

Ilockombky KeiiHe orsieKaeTca oT OObeKTHBHEIX yCIOBUM MpousBojcTBa 
M paciipeesieHuA, eMy He OCTAeTCH HNYEFO HHOMO, KaK BLIBOAUTb YCIOBUA NoTped- 
NeHUA OOWecTBa M3 YeNOBeyecKoH Npuposb. Tem cambim Kelinc samasunpaer 
KylaccoByl0 TipHpoly NoTpeOmeHuA B Oyp»KyasHOM oOOUIecTBe, re NoTpebeHne 
paOounx Moun AeTCA 3akOHY CTOMMOCTH paboueli cubI, a MoTpeOmeHHe Kanuta- 
JIMCTOB ONpeseAeTCA pasMepaMU MpvOaBouHOl CTOMMOCTH, KOTOPble MOSBOJIAIOT 
MM YTOMaTb B pOCKOUIM, OTHIO[b He MpellATCTBYA MIpH STOM Mpolleccy HaKoNeHuA 
KanluTatia. Keine oTOoKUeCTBIIAeT McHXoOrHIO padouero HM KaluTanucta, eKsa- 
pupyxA CBOM NcuxXoOrMyecKuH 3aKOH, OOM BCeM JHOAM WM BCeM OOMIeCTBaM. 

CBOMM MICHXOJIOTHYeCKHM 3aKOHOM») Keiine mbitaeTca aTb oObACHeHUe 
lIpucyuemy KanMTasMcTMyecKomy Cclocoby MpousBoscTBa MpOTHBOpeYynO MeEKLY 
TeH]eHWvei K OesrpaHHYHOMy pocTYy NpousBoxcTBa uM OrpaHMyeHHbIM POCTOM 
oOujecTBeHHOrO MoTpeOseHusx. B cosHaHnu Oyp2Kya3HOro 9KOHOMHCTAa 9TO MpOTH- 
Bopeune IIpeOMIAeTCA B Bue KOHCTATalMU TOrO PakTa, YTO, «4eM KpylHee Halu 
JIOXOMbI, TEM OObIUUe, K HECUACTbWO, PpasHHla M@PKLy HAMMAM JOXOaMM M HaLMM 
MoTpeO1eHnem».!9 CBoel TpaKTOBKOM MpoTuBOpeywA MeXKLY OesrpaHH4HbIM pocTOM 
TIPOM3BOACTBa U OrpaHMYeHHbIM laTesKecIMOcOOHBIM CIIpOCcoM B KalluTasMcTHyeC- 
Kom oOulecTBe Kelinc lbiraeTCA CBeCTH eFO K «BEYHBIM), «@CTECTBEHHbIM) IKOHOMU- 
yeCKUM TeHeHIUAM. OKasbiBaeTca, lo Kelincy, Huleta u Oespa0oTulla HapOJHbIX 
Macc OObsACHsAeTCA «OoraTCTBOM» OOMeECTBa BOOOWIe, a He KYYKM KallMTaJMCTOB- 
MOHOMOJMCTOB, OTCTaBanHue pocTa MaTexKeciocoOHoro cipoca o0bACHAeTCA 
a6cOJIOTHBIM HacbilljeHneM OOMeCTBa, a He )KAJIKUMM JKMSHEHHbIMM YCJIOBMAMH 
TPYAALWWMXCA pM KalvTasu3me. 

Paspellenne 9Toro MpoTuBopeyna Keiine BuxUT B yBeIMYeHHM MHBeCTUUMH, 
KOTOpble J[OJIKHbI KOMMeHCHPOBATb HeOCTaTOYHbIM B CHJIY MICMXOOrMYeCcKOroO 
3aKOHa» POCT MOTpeOUTebCKOFO cHpoca AIA Nowep»KaHusA HEOOXOAUMOTO OObEMa 


17 «XoTA Mpoune (aKTOPbI MOFYT H3MeHATECA ..., — MweT Keine, — COBOKYMHbIH NOXON, 
BbIPayKeHHbIii B eAMHUWaX 3apaOoTHOH MaTbl, ABJIAeTCA, KAK MpaBuio, TaBHOH Me peMeHHOM 
BeIMYMHOH, OT KOTOPOH OyfeT 3aBCeTh OTHOCAMaAcA K NoTpeOmeHu10 caraemaA (yHKUHH 
COBOKyNHOrO cmpoca». (Op. cit., p. 96). 

18 J, M. KEYNES, Op. cit., p. 96. 

19 J, M. Keynes, Op. cit., p. 105. 
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gansTocTu.2? LlenTpasibi-aad Mpodsema B Teopuu Kelinca — 9To mpobsiema cOepe- 
yKeHHi HM MHBeCTUUMM, OT pAaBHOBECHA KOTOPbIX 3ABMCUT YCTAHOBJICHUE «IOJIHOM 
3aHATOCTH» (T. €. HOPMAJIbHbIH XO Mpolecca KaNMTAaJIMCTMYECKOFO BOCIIPOUSBON- 
cTBa). OCHOBHaA TpyMHOCTb, M0 MHEHHIO KeHHCMaHUeB, 3akOUaeTCA B MepeBoje 
cOepexkeHui B uHBecTHuMM. Takum oOpa30M, B MpoTMBopeyHu cOepexKeHui U 
MHBeECTUUMM BUAUT Teopua KeltHca HellocpesCTBeHHYy!0 MIpHYHHY SKOHOMMYECKUX 
TpyAHocTeit KanuTasM3Ma, KpusucoB u OespadoTHUBl. 

HackoIbKO BepHO OTparKaloT KeliHcMaHCKue KaTeropuu cOepexKeHHi uM 
MHBeCTULMH peasbHy!0 KapTMHy MWpolecca KallMTasMCTHYeCKOrO MPOUsBOACTBa? 

Tlon cOepexkeHuAMM KeHHCHaHUbI Mo_pasymeBaloT cOeperxKeHuA BoobUe, 
HeMCTpayeHHbIt Oxo WupoKoH MyOMKu, T.e. KalMTasIMCTOB M TpyAALUXxcs. 
Ho «cOepexkeHu ay KallvTaJIMCTOB M TpyAWMXCA UMeIOT COBepleHHO pa3ssIM4HOe 
MpOUcxorKeHue UM UpaloT COBEPLWeEHHO pa3JIMYHY!0 POJIb B Mpolecce KallMTasin- 
cTuueCcKoro BOCTpousBoAcTBa. VsBecTHO, YTO KalMTaJIMCT YaCTb MpucBanBaemon 
TipHOaBouHok CTOMMOCTM NoTpeOsAeT JIMYHO, Apyry!o .ke YaCTb ee NIpHMeHAeT 
Kak Kanutai, T. e. HakonsisetT. MapKe lucas, YTO «9TO JeIeHHe MpOMSBOAMT MMeHHO 
Bulafesel, MpHOaBounol croumocTu, KaluTasmcT. OHO, cTao ObITb, ABJIAeTCA 
aKTOM ero BOJIM. OTHOCUTeIbHO TOM YacTH COOpaHHOM MM laHH, KOTOpy!0 OH Ha- 
KOMJIAeT, FOBOPAT, UTO OH COeperaeT ee, TAK KaK OH e€€ HE MpoesaeT, T. €. TAK KaK 
OH BbIIIOJIH AeT 3/eCb CBO PYHKMNH KalluTasucta, PyHKUMWO camooboralleHHuAy.*4 

Takum o0pa30m, «cOepesKeHuA» KallMTasIMCTa ABJIAIOTCA CYIeCTBeHHBIM HM 
HeOOXOJMMbIM MOMCHTOM B Tipolecce paciuMpeHH Oro KallMTaJIMCTHYeCKOrO BOCIpo- 
M3BOCTBa. «M3NMWHUMMy, «BpeHbIMMy» COeperxKeHHA KallNTaNMcTa CTaHOBATCA 
Tora, Korfla OHM He MOryT HaliTu cee MpousBOAUTeNbHOrO TIpHMeHeHHA Kak 
KallutaJI. Euje Mapke oTMeuaJ ABJICHUA MepeHaKoleHuA Kallutasia, T. €. MOABIIe- 
HMe KalluTaJioB, He HAXOALIMX CeOe IPHMeHeHHA, Hapsly c MepeHacemeHueM Kak 
MpOABIeHve BHYTpeHHUX MpoTMBOpeyHH KallutTaucTuyecKoro clocoba mpon3- 
BowcTBa. IlepenakonseHve KallMTasia OCOOCHHO Pe3KO NPOABIIA€TCA B MOMEHTHI 
SKOHOMMYECKUX KPH3MCOB MepelmpousBoxcTBa UM Mocsemywolulei jenpeccuu, Korya 
MpOuCXOMMT yacTHUHaA NpMoOcTaHOBKa Mpolecca KpyrooOopota KalluTasoB Ha 
BCeX eFO TpeX CTaMAX, MpMBOLAMAaA K HaAKOMMJIeEHHIO 3alacoB HepeasM30BaHHolt 
TOBAPHOK MpoLyKUMM, YBeJIMYeHHHO MpeWIOKeEHUA CBOOOAHBIX JCHeXKHBIX Kalln- 
TaJIOB, POCTY He38arpyKeHHbIX MPOMSBOCTBeHHBIX MOLIHOCTeiH. STH ABIeHHA 
ocobeHHO OO0CTpAIOTCA B MepHox oOulero Kpusuca KanMTaM3Ma, CTaHOBACb 
XpOHHuecKuMH. CilefOBaTeJIbHO, HaIMUMe «H3IMWHUX» cOepexKeHuit KanuTanu- 


*«QroT mpocroh mpHHyHM (“OCHOBHO! ncuxonorMyeckuii 3akoH» — JI. C.) eerer ax 


TOMY K€ 3aKJOUCHHIO, K KOTOPOMY MbI IIPHUWIM HM PpaHbllle, A UMeHHO, YTO 3AHATOCTh MODKET 
PacTH TOJIbKO pari passu C yBeIMYeHHeM HHBECTULMH. MHoe MONOKeHHe BOSMODKHO JIM TOI A, 
eC HSMEHACTCH CKJIOHHOCTh K nOTpedeHHO. TockoubKy pacxogE moTpeOutenel pacryT 
MCHPUIC, YEM PacTeT MPH YEesIMYCHHM SAHATOCTH COBOKYNHAA WeHa MpesOKeHUA, yBesIMYeHHe 


3AHATOCTH OKAKETCA HEPCHTAOEJIBHBIM, CCJIN PaspbIB He OyeT 3anOJIHeH YBeIMYeHHeM HHBecTH- 
uni». (J. M. Keynes, Op. cit., p. 98.) 


*I Mapkc, «Kanutas, . I., erp. 597. 


OYEPK OBUIEMH TEOPHH 3AHATOCTH KEHHCA 251 


CTOB ABJIAIOTCA HE TIPMYMHOH, a JIMIWb OHM U3 NpOABeHUit KpusHcHoro cocTos- 
HUA KanuTasIMCTHyecKOl IKOHOMHKH. 

Teopux Kelinca cBanmBaeT B OfHY Kyuy «cOepexKeHusy KanuTaNncToB u 
cOeperKeHuA Tpylauxca. MspectHo, uTo sapadotHas Mata obecneuuBaer AML 
MHHMMYM CpeCTB CyllecTBOBaHUA (M TO He BCerla) JIA TpyAAUUXcA, MOITOMy 
BOSHUKAeT 3AKOHHBIM BONpOC, 0 KAKUX COeperKeHHAX, KOTOPbIe AKOObI ABJIAIOTCA 
NpHYMHOK HeLOCTATOYHOCTH OOUIECTBEHHOFO clipoca, MOXKeT uTH peub. Ha sToT 
BOMpoc aMepHKaHcKuhH aBTop Ji. Kein oTBeyaeT cresyouMM OOpasom: «B Hale 
COBPeMeHHOM HHAYCTPHaIbHOM OOL\ecTBe, MOcTpoeHHOM Ha MHJMBHJLyanucTu- 
YeCKUX NPMHIMMaX, MMeIOTCH OUeBHAHbIe MPHYHHbI JIA CosqaHuA cOepexennit 
mowei. Onn cOeperatoT Ha YepHbilt eHb, Kora OHM CTaHYT OespaOoTHbIMH, OoJIb- 
HbIMM, MHBasIMlaMH WIM CJIMUIKOM CTapbIMH, YTOObI paboTaTb. OHM JOJDKHbI MOMBbI- 
TaTbcA OOecneuNTh OyAyuMe pacxosbl Ha cosfaHue CeMeiiHOro oOYara B TeueHHe 
cyMpy?KecKoi )KM3HH, Ha OOyueHHe CBOMX JeTeH, Ha NOKPbITHe pacxoOB No MarTe- 
PMHCTBY, pacXOOB Ha MOXOPOHHI H T. Jl.»? Takue cOeperKeHHA OTHIOMb HE MOFyT 
ABIATbCA «M3JIMWHUMM) WIM CBUJETeJIbCTBOBaTb 00 adcosOTHOM HacbIIeHHOCTH 
MoKyNaTebHoro cipoca! Tem Oosee OHM He MOFyT MoBJeUb K Kakoli-mu00 Mpu- 
OCTaHOBKe Mpollecca KalvTasIMCTHYeCKOrO BOCIPOM3BO/CTBa, TaK Kak OHM 0 
CYWIeCTBY MpeCTaBJIAIOT OTCPOUeHHBI cipoc, B WeJIOM ypaBHOBellinBatollwMica 
COOTBETCTBYIOLIMMM pacxojaMM B MacuiTabax Bcero OOMeCTBa. 

TakuM oOpa3som, KaTeropus cOeperxKennit B KelHCMaHcKOl smMTepaType 
3aTYLUICBbIBAeT HCTHHHbI€ OTHOWCHMA KallMTaJIMCTHYeCKOrO MpOM3BONCTBa, BECbMa 
NIpHONM3UTeNIbHO WM UCKayKeHHO OTParKaA peasibHble PaKThbI KalluTanMcTuyeckol 
JleHCTBUTeJIbHOCTH. 

CueyeT OTMETHTD, UTO COBPeMeHHble MoceqoBaTesm Kelinca, paccMaTpuBasA 
«CKJIOHHOCTb K MoTpeOsIeHut0», JIMWb C HEKOTOPbIMM OFOBOpKaMM TIpMHUMaloT 
«OCHOBHOM McuxoorMyecKuit 3aKOH» Kelinca, CBOMCTBeHHbIM AKOObI BCeM BpeMme- 
HaM HM oOulecTBaM. Kak NoKa3aJIv CTATUCTHYUeCKHE UM SKOHOMETPHYeCKHe M3bICKaHHA 
Ix. Tprosenbeppu, ®. Moyunbsanu, Xaapesmo, JK. TunOeprena, C. Kysnella u 
Ip., BemmunHa cOeperKeHul CHJIbHO KoNeOeTCA B 3ABUCMMOCTH OT XOj/la 9KOHOMH- 
yeckoro WMKsIa HW Apyrux pakTopos, T. €. B KOpOTKHe Nepuosbl TaKoN efMHooOpas- 
Hoit McuxXonornuecKolt CKOHHOCTH He HaOsogaeTca. MccneqoBaHun OyprKyasHblx 
9KOHOMUCTOB MOATBeEpIKLaloT TaKoKe WM TO, YTO TocTpoeHue Kelinca, urHopupy- 
ee KIaccoBy!0 CTpyKTypy H crlocoO pacipeseeHuad KaluTasMcTuyecKkoro oOe- 
cTBa, dakTMYecKH 3hHoKMeTCA Ha Mecke. Kak MuueT 9. Kame, 0000mlaa uToru 
cTAaTUCTHYeCKUX MccHeqoBaHuit: «Onn (T.e. ucceqoBaTesM ITOH MpoOmembl — 
JI. C.) oco6eHHo MosuepKHyJIM TO, YTO CpeMHAA CKJIOHHOCTb K noTpeOseHHt0 
V3MeHACTCA B 3ABMCMMOCTHM OT TOO, K KaKOMY COLMaJIbHOMY KJIaccy OHa OTHO- 
CUTCA MU B KaKkoit CTpaHe MpOABJIAeTCA, a TAKDKE TO, YTO OHA M3MEHACTCH UM BO 
Bpemenn. )KuTemm TropokoB pacxopyioT OoJIbLIy!0 YaCTb CBOETO HOXOMa, YeM Kpe- 


22 T,, Kien, The Keynesian Revolution, p. 176. 
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CTbAHe; JOM CBOOOMHEIX Npodeccuit cOeperaioT cpaBHUTeJIbHO HEOOJIbUIy!0 YaCTb 
oXojla; Mosyyatoule 3apaOorTHyt0 Hu1aTy — OYeH MaJIO».?? CoppeMeHHbIe OyprKy- 
a3Hble IKOHOMMCTHI yipeKaioT Keiinca TaKoKe M B TOM, YTO OH OLIMOOUHO pacmpo- 
cTpanus jleicrBue CyObeKTHBHBIX NoOyKeHMH MH AMBHyaJIbHOro noTpeouTeA 
Ha HoTpeOslenue Bcero OOWeCTBa, OCTABIAA MEXKy Tem 03 BHAMAHNA CyUleCTBO- 
BaHHe MOHOMONMM M IKOHOMNYECKYIO POJIb KallMTasIMCTMYeCKOrO TocyapcTBa. 
(3aKOHbI, OTHOCALIMecA K ToBeeHUIO NoTpeOuTeen, HeJIb3A HeMOCpeACTBEHHO 
NIpHMeHATh K KoMeKTHBaM, — numer Forppux Xabepsep, — a Beb TO, YTO 
OOWeCTBO BUeJIOM MHBECTUpyeT MU NoTpeOsAeT, ONpesesAeTCA TaKKe MOMTUKOM 
KpyNHbIx KoplopalMit M rocyapCTBeHHbIX OpraHOB, 0 KOTOPbIX HeJIb8A CKa3aTb 
CTOJIb IKE OlpefeeHHO, YTO OHM NOLYMHEHbI WeHCTBUIO «OCHOBHOFO MCHXOJIOrH- 
uecKoro 3aKoHa», UcTombsyemoro KeitHcom B ero SMIIMpHuecKUX OOOOMMeHMAX».?4 
Or Bcero «OCHOBHOrO MCHXOJOrMYeCKOrO 3aKOHa) B COBpeMeHHOM IIMTepaType 
OcTaslacb JIMIUb HeKad CpeqHAA CTATHCTHYeCKAA BeIMUMHA 3a PA JeT, MMerIOllla A 
BeCbMa MaJIO peaJIbHOrO SKOHOMMYECKOFO CoseprKaHHA. 

VUcksi0uuTesIbHy!0 pOJib B OOecTIeueHH «PPeKTHBHOFO Clpocay KeMHCMaH- 
cKa TeOPUA OTBOAUT MHBECTHUMAM. PaccMOTpHM, UTO BbIparKaeT KaTeropusw 
MHBeCTULMK B Oyp»Kya3sHOH IKOHOMHMH. 

VispecTubif amepuKaHcKuit OypsKya3Hbli SKOHOMUCT DIBMH XaHCeH aeT 
culestylouee TOIKOBaHHe MOHATHIO MHBeCTHUMH: «oq peasbHbIMM MHBeCTHUMAMH 
MBI MMeeM B BUY MOKYNKY KalluTasibHbIx Osar. TlocmeqHne BKJOUaIOT B ceOa: 
(1) MpousBoscTBeHHble Oslara (producer’s goods), cocToslme us (a) 30anutl, 
coopywcenull U ObopyOoésaHusA MpOMbILJIeHHOrO, KOMMYHaJIbHOrO HM TOproBoro 
HasHaueHMA Mi (B) moéapo-mamepUuaAbHbIX 3anacoé GupM (inventories), BKIOUAIO- 
IWMX B CeOA TOBapbl, HAXOAAMIMeCA B Mpolecce NpousBoscTBa MIM XpaHsAuMecA 
JIA Mpomarku; (2) *KMIbIe COOpyxxKeHUA U (3) CoopyxKeHUA, MpeHasHayeHHble 
IA OOWECTBEHHOTO MOJb3OBAHUA, TAKHe, KaK OOWECTBeHHbIe 3,aHusA, LOporM u 
BCAKOFO pola paOoTHl, CBASAHHbIe C OOMIECTBEHHBIM ONAaroycTpolicTBOM».2> CocTaB 
MHBeCTHUMH, TAKMM 0OPasom, COep2KUT MpeHMYUECTBEHHO BeleCTBEHHbIe YCJIO- 
BUA JIA pacluMpeHuA MpOMSBOACTBA, T.e. CpecTBa MpoMsBorcTBa. YpBesmuenne 
MHBeCTULMH, KOTOPbIM KeiiH CHaHCKa A TEOPUA MKETMAeT BOCIIOJHUTb paspbIB MEIKILY 
NPOWSBOCTBOM HM TMoTpeOeHveM, O3HAYAeT paclMpeHue MpousBoCTBeHHOTO 
NoTpeONeHHA, B MepByl0 OYepeslb, MyTeM POCTa MpPOHSBOACTBa CpeMCTB MpoUsBos- 
cTBa. Takum 0Opasom, Keli crpeMuTCa BOCHOJHUTh HELOCTAaTOK JIMUHOFO nloTpeo- 
JCHHA YBEIMYCHHEM MPOMSBOACTBEHHOFO MOTpedIeHUA, CUHTAA, UTO TAKMM TyTem 
MOMKHO OyfeT paspelMTb MpoOemy «ppeKTHBHOrO cmpocay.26 


* EK. JAMES, Histoire de la pensée économique au XX°® siécle, p. 350—351. 
**G. HABERLER, Prosperitit und Depression, Tiibingen—Ziirich, 1955, s. 220. 
Ps Atvin H. Hansen, Business Cycles and National Income, New York, 1951, p. 18. 
Ms3pecrTHo, 4TO CXOAHYIO TeOPHIO BbIABHHYJI ele B 1894 r. pyccKnit 9kOUNOMHCT M. V. 
Tyran-Bapanosckni, Koroppili BybrapusnpoBa Teopui peanusauun Mapxca. MonoxKenna 
MapKCHCTCKOH TCOPHH BOCMPON3BOACTBA 0 BOSMODKHOCTH peamH3salun OOUIeCTBeEHHOrO MpowykKtTa 
IPH KamnTasHsMe, O TMpeMYlWleCTECHHOM POCTe MPONSBOACTBA CpeACTB NpPoUsBOACTBAa Mi Up. 
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OqHaKo 9Ta KOHWeMIMA XpomaerT Ha oe Horn. Bejb, Kak oTMeyas Jlenun, 
«... POCT BHYTpeHHerO PbIHKAa JIA KallnTasM3ma JO U3BeCTHOM creneHn «HesaBn- 
CUM) OT pocTa JIMYHOFO NoTpebNeHuA, COBeplaAch Oonee HacueT NpousBoMTeb- 
Horo Notpednenua. Ho Obwi0 Obl oMMOOUHO NOHHMaTb ITY «HesaBcMMOCTb» B 
CMBICI€ MONHOM OTOPBAHHOCTH MpOvSBOAMTebHOrO NoTpedmeHuA OT MMUHOrO: 
N€pBOe MOMKET H MOJDKHO pacTH ObicTpee BTOporo (9THM ero «He3ABMCHMOCTb» 1 
orpaHu4BaeTcs), HO CaMO COOOIO pasyMeeTCsA, YTO B KOHEYHOM cueTe NpoUsBo- 
WUTeMIbHOe MoTpeOseHNe Beera OCTAeTCA CBASAHHDIM C JIMYHBIM MOTpeOseHHeMy.27 
PopcupoBanve MpousBoAcTBeHHOrO MoTpeONeHUA He MODKeT MpeokoneTb MpoTu- 
BOPeuA MOXKAY MpOMSBOACTBOM M ToTpeOmeHueM, TaK KaK B KOHLe KOHIOB OHO 
He€MMHY€MO CTOJIKHETCA C yY3KUMM TpaHuamn MylaTexKecnocoOHoro MoTpedneHus 
Mp KallvTaJIM3Me, HO OTHIO{b He C COKpallleHvem MoTpeOvoctei Tpyzaumxcs. 


6) Teopun MyAsmunAUKamopa 


Ueto KeitHca 00 MCKIOUNTeJIBHOM 3HaYeHMM MHBeCTHUMK AIA OOWecTBa 
JOJDKHO OOOCHOBaTb ero yueHHe O MYJIbTHIIUKaTope. Keiine ucroub30Bas MU pas- 
BUJI MbICIb Ipod. P. Kana, KoToppiii B 1931 r. B cBoel padoTe, NocBaAWeHHOl 
BOMpocy 3pPeKTHBHOCTH OOUIeCTBEHHBIX padoT, MMCa 0 TaK Ha3bIBaeMOM BTOPUu- 
HOM opeKTe, BbISbIBAeEMOM HHBeECTHIMAMM B OObeMe 3aHATOCTH, UM MpemNaras 
KOHKpeTHbIM MeTO Moycueta MouHoro spdekTa MHBecTULUH. 

Keine BbIeAeT [Ba MYJIbTHIIMKaTopa: mMyAomUNnAUKaMOp UHn6eecmuyuti 
MOKa3bIBaeT, BO CKOJIbKO pa3 MpupalljeHve COBOKYNHOrO jOXOa MpeBbllllaeT 
o0beM MepBMYHOK MHBECTULMM, a MYABMUNAUKAMOP 3aHAMOCMU U3MeEpAeT OTHO- 
WeHve MpupalleHuA BCeM 3aHATOCTM K MIpupallleHuio NepBuYHOM 3aHATOCTN B 
OTPacJIAX, HEMOCPeMCTBEHHO CBASAHHBIX C MHBECTHUMAMM. Tak Kak Keine cuntaer, 
yTO 00a MYJIbTHIMIMKaTopa PaKTHYeCKM PaBHbl MEXKLY COOOM, TO MOPKHO FOBOPUTb 
00 OMHOM eJMHOM TloKasaTesie MYJIbTHMIMKalnn. 

CyTb KeliHCOBCKOH TeOpMu MYJIbTUHIMIMKaTOpa 3aksoUaeTCA B TOM, YTO 
Kapka MHBeCTUUMA BeleT K pOcTy OXO/OB KallMTaJIMCTOB M pabounx, a TakoKe 
3aH ATOCTH HE TOJIbKO B OTPacJIAX, HEMOCcpeCTBEHHO NpOM3BOALIMX KalTaJIbHble 
Onara, HO elicrBue e€ pactipoctpaHsAeTcA TaloKe MU Ha [pyrue oTpacsm: padboune 
WM KanuTaMCcTbl BCIIeACTBMe POCTa CBOMX JLOXOMOB YBeJIMYMBAaOT CBOe JIMYHOe 


Tyrau-Bapanoscknit npespatu B aOCosOTHbIii 3aKOH, OTOPOCMB MapKCOBbIi aHasu3 MpOTUBO- 
peut KamuTasUcTHYeCKOrO BOCMPOMSBOJCTBA, KOTOPbIe NPHBOAAT K MOCTOAHHOMY HapylleHHto 
aOcTpaKkTHbIX ycIOBU peamusallMM Mpu KanvTasIv3Me, K TepHOMMYeCKHM SKOHOMHYECKKM KPH- 
3ucaM. TyraH-BapaHoscknit yreep>Kfas: (Pacuinpenie MpOv3BOACTEA, MPOMSBOAMTeIbHOE T0- 
TpeOsleHue CpecTB MpovsBoycTBa 3aMeHsAeT coOol yenOBeUecKoe MoTpeOneHne, HU BCe HAeT TAK 
rlaKO, KaK OyATO Obl He XO3AliCTBO GbIIO CHeCTBOM YAOBETBOPeHHA NOTPeOHOCTeH YeNOBEeKA, 
a YeIOBeK Obl CpeCTBOM YAOBNeETBOPeHHA MOTpeOHOCTeH XO3AHCTBA). («lepuonuyueckue mpo- 
MBILWJI@HHbIe KpH3ncbl. CMoseHcK, 1923 r., erp. 210). Takum o0pa3om, Keiinc He Obi OpuruHa- 
eH, BbIBHTaA MO0KeHHe 00 UCKIIOUNTeIbHOM POJIM MHBECTHIMH, a Wes 10 CTOMAaM Tyrau- 
BapaHosckoro, KOTOpOro KelHCHaHUbI OTKPbITO MpH3HatoT 3a OAHOTO U3 CBOMX MpeAWeCTBCHHH- 
KOB. 
27 B. VM. Jlennn, Cou., T. 3, crp. 32—33 
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HoTpeOMeHHE, CHeLOBATeIbHO, pacTeT CIpoc Ha MpesMeTbI MoTpeoeHUA. B pesyJib- 
TaTe ITOFO B OTPacIAX, MpOMSBOLALWUX Mpel[MeTbI NoTpeOseHnA, pacTeT 3aHA- 
TOCTb H OX OjIbI KAMMTAJINCTOB UM padounx, KOTOPbIe B CBOHO OYepe tb TAKKE MpebAB- 
WMOT Ha pbIHKe joOaBOUHHI clpoc Ha MposlyKUMlo [pyrux oTpacsel MpombILll- 
nenHocTn. TIpupocr coBokyMHoro OXOfa M COBOKYMHOl saHATOCTH, TaKUM OOpa- 
30M, B HECKOJIbKO pa3 JLOJDKeH MIpeBbICHTb MepBOHAYAaJIbHOe Tipupalenne LOXOOB 
M 3aHATOCTH, HeMocpeCTBeEHHO BbISBAHHOe HHBECTHUMAMH. 

Beswuuka MyJIbTUIINKaTopa 3aBMCHT OT dIpejesbHOl CKJIOHHOCTH» pabounx 
M KalluTasiucCTOB K MoTpeOseHui0, TAK Kak AKOObI B CHJIY HeMpeOPKHOM «ICHXoO- 
OrMyecKol CKJIOHHOCTH» YaCTb BOSPOCIUMX LOXOLOB BCerja COeperaeTcsA, NOSTOMY 
NOCTeMeHHO YMeHbLUaOTCA pasMepbl LOOaBOUHOMO Cipoca, MpeLbABIAeMOFO OHON 
OTpacsIbIO MpoOMbILWIeHHOCTH jpyroH oTpacuv. BenegcTBue MocmeqoBaTesIbHOrO 
cOKpalleHua oOaBouHoro clipoca KayKoe HOBOe Mpupalljenve 3aHATOCTU [o0a-— 
BOUHBIX padouux Bcerla MeHbUe Mpesbllyulero MpupamenuAa. Ucxoqa us «npe- 
JleIbHOM CKJIOHHOCTH K NoTpeOeHHt0», 10 MHeHHI0 Keiinca, MOXKHO TOUHO BbIYM- 
CIMTb BeINUMHY OOWMero NpHpallleHHA 3aHATOCTH, HAXOMALLEFOCA B ONpefleeHHOM 
KpaTHOM OTHOLUeCHHM K OOBeMYy MepBUYHOH 3ansATOcTU.?s Ecam AT o3HauaeT HOBY!O 
uHBecTuunio, AY — mpupauenve loxosa M K — MYJIbTHIMIMKaTOp, TO HaJIMO 
cieLyoulaA 3aBMCHMOCTDb: 


AV PAS pees 
AI 


Tockombky AY =AC + AI —T.e. mpupocr foxofa pacnajaetca Ha MpupocrT 
noTpedseHuA(AC)u Ha HoBbIe MHBecTuLMH (AT), — To dopmyny MyAbTMTMIMKa- 
TOPa MOOKHO MpeoOpasoBaTb HHKeCIeLYIOWUM OOpasom: 


a My 1 
AY—Ac ,_ 4G 
AY 
e AC 
B jaHHok @opmyse MyNbTMNIMKaTopa AY BbIPAKaeT MIPeeJIbBHy!O CKJIOHHOCTb 


AC 
K HoTpeOsennio, a | — Ay °CTb MpedebHaA CKNOHHOCTH K cOepexeHuto. Takum 


0Opa30M, MYJIBTHIINKATOp eCTb BeMYMHAa, OOpaTHaA MpesebHOM CKOHHOCTH 


** KeiiHe cleqyOuimM o6pa30m OOOCHOBEIEA 9TOT HOBbII 3aKOH, QOJDKHbI OObACHUTB 
TY AONCHCTBEHHY10 CHJIy MHBeCTHIHIH: (Ecnn cOepexkeHnsA 9TO Kak Obl MMJIONA, a NoTpeOseHHe — 
BapCHbe, KOTOPbIM Ce 3aeal0T, TO LOOABKA BAPeHbA NOIMKHA HAXOAMTCA B OMPemeeHHOM Mmpo- 
NOpWnH K pasmMepaM LodaBounok mus. EcsM TOMbKO NCHXOOPMYeCKHe CKJIOHHOCTH myOnuku 
He OTIMYAIOTCA CYLUCCTBEHHO OT TOFO, KAKHMM MbI HX 3eCb MpesNnoaras, MbI MOXKEM CUNTATS 
YCTAHOBJICHHDIM 3aKOH, TO KOTOPOMY YEeJIMYeHHe 3aHATOCTH, HeMOCpeACTBeEHHO CBASAHHOe C 
HHBECTHLUMEH, HeU30e>KHO LOJDKHO CTHMYJIMPOBATb M OTPacsiM MpPOMBILIIeHHOCTH MponsBoyALe 
AWA NOTPeOJCHHA, H, TAKUM OOpasom, NOBeCTH K OOMIeEMYy IIpHpocry 3aHATOCTH B ompeyesIeHHOM 


KpaTHOM Pa3mepe K TOI, NepBHYHOH 3aHATOCTH, KOTOPasd HeMOCpeCTBEHHO CBASAHA C UHBeCTH- 
WsiMuy, (J. M. Keynes, Op. cit., pp. 117—118.) 
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K cOepexKenuto. Ecsm, Halip., WpeqestbHasd CKOHEOCTD K cOepexKeHHIO paBH sac 
ObI Jo 77 o: woabMn Beerna cOeperaach ecATa A LOA LOXOMOB, TO MY JIbTUMIMKa- 


TOP paBHsAICHA Obi 10, T. e. HerocpescTBeHHBIN acppeKT HHBecTHUMM yilecatTep sic 
Obl B pesyJIbTaTe BOSHHKHOBEHHA JLOOaBOUROFO CIIpoca B Ipyrux oTpacaax. Ec 
MIpeWeIbHaA CKIOHHOCTh K COeperKeHHIO paBHAACh Obl eAMHULe, T. ec. BeCb MIpU- 
PocT oxofa cCOeperasica ObI, TO HUKAaKOrO MYJIBTHMIMKaTHBHOFO apiekra He ObLIO. 
; OcHoBol KeiiHcnaHcKol TeopHM MYJIbTHMIMKaTopa ABIIAeTCA BIONHe oUe- 
BUHBIM PaKT HAJIMYNA OMpeeNeHHBIX CBssei M B3AMOSABMCHMOCTH B pasBUTHHK 
OTHEJIbHBIX OTPacseH IKOHOMUKU. Teopu Ad MYJIbTHIWIMKaTopa CTPeMUTCHA BCKPbITb 
B3aHM03aBH CHMOCTb Me)KALY Paci peHHeM MpOKSBOCTBAa HM POCTOM OOMeECTBEHHOTO 
MoTpeOeHuA. SaKOHOM pacliMpeHHoro KanMTaMCTHYeCKOrO BOCTIpOUsBOACTBA 
ABNACTCA TO, YTO MPOKSBOACTBO HE TOJIbKO OOFOH AeT NoTpeOeHHe, HO M Mpemuiect- 
ByeT emy. Pacuimperne pbiHKa cObiTa NponcxosNT pn KalutTasusme B MepByto 
ouepefb 3a CUeT PaclIMpeHUA MpoMsBocTBa MU CObITa cpefCTB MpoOusBOsCTBA. 
TlorpeOmenve >Ke pacTeT BCNe 3a pocTom MponsBoscTBa. «UTOObI pacuIMpATb 
MpOM3BOACTBO («HaKOIJIATby» B KaTeropMuecKOM 3HaYeHHM TepMMHa), — MMcas 
JleHuH, — HeoOXOMMO MpousBecTH CHayasIa CpeACTBa MpOUSBOCTBA, a JIA TOTO 
HY)KHO, CJI€(OBaTeJIbHO, pacliMpeHue Toro oOTeNa OOWeECTBeEHHOM MposyKuUMH, 
KOTOPbIM HSPOTOBJIAeT CpecTBa MpOU3BOCTBa, HYIKHO omésAeueHUue K Hemy pado- 
YX, KOTOPble yKe MpeddAeAAom Cnpoc U Ha Npedmembt nompebrenuA. CreoBa- 
TeJIbHO, «MoTpeOeHHe» PasBUBaeTCA 6C1eO 3a (HAKOMIIeCHMeM»y HIM 6C1e0 3a «Mpo- 
M3BOJCTBOM», — KaK HM Ka)KeTCA 9TO CTpaHHbIM, HO MHaue UM ObITb HE MODKET B 
KaluTasIMCTHYeCKOM OOUIeCTBe».?9 
Mea MyIbTuNIMKaTopa UHBeCTHUMH HecyyalHO Obiia BbICKasaHa KaHoM 
B 19311r., T. e. B pasrap MMPOBOrO SKOHOMHMYECKOFO Kpu3nca, a 3aTeM MOAXBaueHa 
Kelircom. Ova ABJIAeTCA NoOMbITKO Oyp»XyasHOK MouMTMYecKOM SKOHOMMH Mo- 
3HATb 3aKOHOMEPHOCTH OOLeCTBEHHOFO BoctipousBoscTBa. C 30-x rosoB OypKya3- 
Hbl€ IKOHOMUCTHI YCHJIEHHO 3aHMMAaOTCA paspaOoTKoM BoMpoca 0 «llepBOTOIUKey 
Tip BbIXoOjle KalMTaJIMCTHYeCKOM IKOHOMMKM M3 JlelpeccuM MU MpOM3BOHOM OT 
Hero «BTOPUYHOM 3ddekTe». [eiicTBUTeIbHO, OHUM M3 PaKTOPOB IKOHOMM YeCKOrO 
OKUBIICHNA B Mepvol Melpeccun ABJIAeTCA — HapsAfy C MOCTeNeHHbIM paccacbl- 
BaHMeM TOBapHEIX 3allacoB, OOeCWIeHeHHeM M MOPAJIbBHbIM U3HOCOM BEIeCTBEHHBIX 
QJIEMEHTOB MpOuSBOMMTebHOrO KaluTana MT... — HauMHalouleecsA OOHOBIIEHNe 
OCHOBHOFO KanluTasia, yBeIMYeHHe OObeMa KalINTAaJIOBJIOXKEH MH B MpOMbILUJIEHHOCTb 
Ha HOBO, Ooee NpousBoANTebHOM OCHOBe. PaciiMpeHve MpOM3BO/CTBa Cpe/CTB 
MpOM3BOACTBa Kak pa3 OarojlapA OTH OCMTEJIbH OM «He3aBUCUMOCTH» NPOKSBO/CTBA 
oT MoTpeOenusA He cpasy CKasbIBaeTCA Ha PbIHKe CpesCTB NoTpedeHUA, HAXOMA- 
eMC Ip KalluTasu3me B HavOosee CTeCHEHEOM COCTOAHMNM M3-3a OFpaHHeHHo- 
CTM MoKyMaTesbHOro cipoca HacesenusA. MpogyKuna I Mogpasfeenus Ha 9TOM 


29 B. VW. Jlenun, Cou., T. 2, crp. 137. 
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pbIHKe He MOABIIAeTCA, OSTOMY PacliIMpeHue CFO MpOUsSBONCTBA HE TpeOyeT MOMeH- 
TAJIbHOTO YBeJIMYeHHA TOKyMaTesbHO crocobHocTH HaceJIeHuA.*9 
KeiiycnaHckand TeOpuA HalllyblBaeT JeMCTBUTeJIbHbIe CBASH MOY TBYMA 
NospasieteHuAMH OOWIECTBEHHOTO MpOUSBOCTBa, BSAaMMHYI0 3aBHCUMOCTb pac- 
LIMPeHHA MIpousBofCTBa HM pocTa NoTpeONeHUA, BSAMMOCBA3b OTCJIbHbIX oTpacuien 
9KOHOMUKU, OHAKO OHa HectiocoOua flaTb BCeCTOPOHHee HayyHOe TOJIKOBAHHE 
9TUX sBeHuit. KeiiycuancKand TeOpuA YIIpOWeHHO M OJHOCTOPOHHE TpakTyeT 
CHOMKHbIC 3aKOHOMePpHOCTH M B38aMMOSABMCMMOCTH Mpolecca pacliMpeHHOro 
BOCIIpousBoLCTBa. Ona MpesMosaraet HasMune MpsAMoli M HetocpecTBeHHOM CBASH 
Me)KILy MpOUSBOACTBeHHBIM M JIMUHBIM MOTpeOeHneM, T. €. M@IKLy MpPOUSBOACTBOM 
u NoTpedsennem. B mpollecce pacliiMpeHHoro OOMecTBeHHOTO BOCIIpOUSBOCTBA 
oHa pasJINUaeT M BLIXBATbIBaeT JIMLIb OMH MOMEHT, a MMCHHO TO, YTO HaKOMJICHHE, 
paciIMpeHue MpousBosCTBa BIeUeT 3a COOOK yBeMMUeHHe LOXOOB, a CIeLOBaTeIIb- 
HO, M MoTpeOseHMA yYacTHUNKOB Mpollecca MpousBoscTBa. U3 KeliHcoBCKOH Tpak- 
TOBKU, OJHaKO, BbINasaeT pellalolwuH MOMEHT paclUIMpeHHOFO BOCIIPON3sBOLCTBa — 
paclMpeHue MocToAHHOrO Kalutana.*! Teopuxa Keltyca Tem CaMbIM CTaBHT 3HaK 
PaBeHCTBa MEXKLY POCTOM IIpOMSBOACTBEHH OPO HU JIMYHOFO NoTpeOeHA, 3aKpbIBaA 
ryla3a Ha MIpoTMBopeune MpousBocTBa M NoTpedseHHA MpM KaluTaJM3me. 
Yuenne Kelinca 0 MYIbTUMIMKaTope UCXOAMT M3 «OrmMbl CMUTa», UTHOPH- 
poBaBllel MOCTOAHHBIM KanuTa Mu pacKafbiBaBlleli COBOKYNHbIi MpoxyKT 00- 
WeCTBa WesIMKOM Ha JOXObI. Keine Toke CuNTaI, YTO CMpoc, cosqaBaeMbIi MHBe- 
cTMUMeM, B KOHEYUHOM UTOre pacliafaeTcA Ha MOXObI paOounx M KalMTaJIMCTOB, 
MoTpeOsAeMble 3aTeM UMM B COOTBETCTBHM C UX «ICHXOJIOrMYeCKOH CKJIOHHOCTbIO). 
Kelinc ocTaBsideT 03 BHAMaHHA TOT PaKT, TO Bce OOMbWAA OIA MHBecTUpyemoro 
KallMTaJia HallpaBlixeTCA Ha TOKYMKY MalUMH, CTaHKOB, CbIDbA MM T.1., TO-eCTb 
HOCHTeIeH yoKE OBELECTBIICHHOFO MpOuIoro Tpyfa, OTHIO/{b He CO3faBaw ITM 
cipoca Ha padouyto cusly. 3aKOHOM KalluTaMcTuYyecKoro cnocoba MpousBocTBa 
ABNACTCA POCT OPraHNyecKOro CTPOeHMA KalluTasa, KOTOpbIli ¢ Mporpeccom Tex- 
HAMKM MOCTOAHHO YBeJIMYMBaeT ITY JOJO OBellleCTBIeHHOrO Tpysa. KanuTasincr, 
pac p AA MpOUsBONCTBO, He TOJIbKO 3aMeH AeT paOouero MallMHaMU UM AaBTOMATAaMH, 
HO M oOuBaeTCA MOBbILMeHHA MHTCHCMBHOCTH Tpya MMeIOUIMXcA padounX, He 
NpeCbABIIAA CMpoca Ha HOBbIe paboune pyKu M He MOBbILAA 3apadoTHYy!0 MiaTy 
cBouM padounm. Hakone, Kelinc npoxosuT MUMO XapakTepHbIx ocobeHHocTelt 
COBpeMeHHOrO emy Mepnosla OOulero Kpusnca KalMTasu3ma c ero XxponMyeckolt 
HelorpysKolt MpousBoscTBeHEBIX MolHOcTei MpeanpuaTnh u rpomMayHEIMH 


ey Oco6enHo CiipaBeJIMBO TO AIA CYYaA MPOMSBOACTBA BOOPyxKeHHi HM Apyroi Hempo- 
HSBOAMTCIBHOH MPOAYKUMH, Belb TAKA MpPOAYKUNA He NOABIAeTCH HM Ha PbIHKe CpesCTB 
MPOUSBOACTBA, HM Ha PbIHKe CpeCTB NOTPeOJIeHHA, a HE3ABHCHMO OT BCAKOTO PbIHOUHOLO crmpoca 
CKyMaeTCH KamuTasIMCTHyeCKHM TOCyapCTBOM Ha CpeycTBa rocOiomMKeTAa 3a cueT Hasoromma- 
TEJIbIMKOB . 

*! PacCMOTpeHHe T.H. TeOpuH aKceepaTopa, — KOTOpasl aHaJIusupyer OOpaTHoe BINAHNE 
OKAaSbIBACMOE POCTOM NOTPeOMCHHA Ha MPOUSBOACTBO CPeACTB NPOKSBOACTEA, H HbIHe CI KUT 
AONOJHEHHEM K TCOPHH MYJIbTHMIMKaTOpa Keltca, — BbIXOAMT 3a paMKu WaHHOl paooTbI 
NOCKOJIbKY paspaooTkKa U USO KeHHE NpHHUMa aKcenepalun He CBASAHI C UMeHeM KeitHca. 
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sanacamu HepacpoaHHblx TOBApoR. STO O3HAaYaeT, YTO CIpoc, cosfaBaembiit 
pancetnner B OMpeeNeHHOH OTpPacsM, OTHIOAb He pactipoctpansetca c Takolt 
KEESHOM MOCIELOBATCIIBHOCTHIO Ha OCTAJIbHbIe OTPacsIM UH, CaM M10 Cebe, He MODKET 
ae bigsins IIA OOWero NoLeMa MpousBoxeTBa, 3aHATOCTU U1 ypOBH A 

Kelike yTBep Klas, YTO pH AaHHOl «pexenbHOl CKOHHOCTH K nouTpeose- 
HU1O) MMCeTCA MOCTOAHHBIM MYJIBTHIMINKATOp, TOUHO USMepsAIOMUMH OTHOMeHNe 
MOKAY MHBECTHIUM AMM M OXOJOM, MEXKLY MpOMSBOACTBOM MU NoTpeOmeHuem. HpiHe 
caMM TocueqoBpatesm Kelinca BbIHyKeHbl MpH3HaTb Ha OCHOBE CTATHCTMYeCKUX 
MCCeLOBAHUM, YTO MOCTOAEHOM HEHSMeHH OH IpetebHO! CKOHHOCTH K NoTpeb- 
NeHMIOy He HaOIOMaeTCA B elCTBUTeNbHOCTH, CeLOBaTeMbHO, B KeliHCOBCKYI0 
TEOPHl0 MYJIbTHIWIMKaTOpa TpebyeTCA BHECTH CYIeCTBeHHbIe MompaBKu C yueTOM 
Hen0ro pxda bakTOpos, MpOTHBOAeHCTBYIONIMX ABJICHMIO MYIbTUIIMKAuMn. Takum 
oOpasoM, «eCIM faxKe NpeMOMO*KUTb, YTO MYJbTUMIMKaTOp 3aBKCHT OT CKJIOH- 
HOCTH K NoTpeOsenuw, — MumerT 39. }Kamc, — OH He MODKET ObITb BeIMUNHO! 
Oomee NOCTOAHHOM, YeM 9TA CKJIOHE OCTb, a OHA CaNa JIMWeHAa NOCTOAHHOLO Xapak- 
Tepay.83 K anasl0orHyrbiM BbIBOLaM MpHwen u Corpbpuyx Xabepnep, yrBeprKat0- 
IMM B cBoeli KHuTe culeqyloulee: «I[IpekesbHaA CKJIOHHOCTb MHJMBUa K MoTpeb- 
JIGHHIO, K KOTOPOM OTHOCKTCA OCHOBHOM Mcuxonornyeckuit 3aKoH Kelinca, — 3To 
TOJIbKO OJMH M3 MHOFMX MpHynHEBIX MaKTOPOB, OMpeseAWUIMX BeMUnHy Mpe- 
JleIbHOH CKJIOHHOCTH K MoTpedseHHI0 OOUIeCTBa B WeJIOM (MYJIbTHIJIMKaTopa). 
TlosTomy He cylelyeT MpeyBesIMUMBaTb YCTOMYMBOCTH MYJIbTUIIMKaTOpa, KOTOpbIit 
HeJIb3A TpaKTOBaTb Kak 3aJlaHHyW0 BeJIMUMHY, a CIIeLyeT BKJNOUNTb B UMCIIO Nepe- 
MCHHBIX BeJIMUMH (quaesita) TeopeTHYeCKOM CHCTeMbI».*4 

TeopeTuyuecKaav HECOCTOATEJIBHOCTh Kei CHaHCKOM TpaKTOBKM «BTOPMYHOrO 
adeKTa» MHBeECTULMU, TAKUM OOPa30M NPHBOAUT K KpaXy TeOpMl0 MyJIbTUMIMINKa- 
TOpa Ha NpaktTuKe. Her u He MOKET ObITh — MMCHHO B CHI BbILeM3J10KEHHBIX 
TpwuvH — HUKaKOrO MOCTOAHHOFO MYJIbTHMJIMKaTopa, MosBosmroulero 3apaHee 
MCUMCIMTb «BTOPHYHbIit adpekT» MHBecTHUMM BOObeMe BCero OOecTBa. XOTHA 
OTHOMWeHHe MEXKLY UpMpalleHveM MEBECTUUMM M MpupalleHnem JloxoJa MU 3aHA- 
TOCTH MO)KHO ObI0 ObI C OMpefeseHHOM CTeNeHbIO TOUHOCTH BbIYKCIMTb CTAaTH- 
CTMYeCKM 3a JlaHHbIM npowleduiull Mepvol, HO STO OTHOWeHHe CKJla{bIBaeTCHA 


a 


32 Eco Keiic, KpOMe (CKJIOHHOCTH K COepe>KeHH10», He Be OCOObIX NpoTHBOAeHCTBYI0- 
WuxX PaKTOPOB AEJEHHIO MYJIbTHMINKAlWH, TO COBPeMeHHbIe KeliHChaHUbIl BbINY2KACHDI MPH- 
3HabaTb Hasiuune Weno0ro pasa YcsOEVH, KOTOPble MPHBOAAT K NMphOCTAaHOBKE POCTa 3aHATOCTH, 
 BbISbIEAeMOFO V.HEECTHUMAMM. HanphMep, 9. XaHceH pa3syeAeT B CBOHX KOMMCHTAPHAX K 
-xKuHure Keiinca MHeHVe npod. Kana, KoTOpbiit BbijesAeT cilefyloulne NpOTHBOMEeHCTBYIOUINe 
(paktoppl: «1) yacTbIo NpnpaweHuA AOxopa QObIUHO OMaUNEAaOTCA Worn; 2) yacTb JOXOAOB 
cOeperaeTca B BY fe Hel CNOJb3OEAKHbIX OAHKOECKUX J€MO3HTOB,; 3) uacTb BKJIabIEaeTCA B 
UeHHbIe OyMarv, KyIJIeHHbIe y TeX, KTO B CEOIO OvePesb HE VCTPaunbaeT BbIPyAKH, 4) yacTb 
pacxoflyeTca Ha UMNOPT, KOTOPbIl He CriccoOcTLyeT POCTY 3AHATOCTH B CTPaHe, 5) yvacTb NOKynOK 
cobepWaelca 3a CLeT F3IV U HVX 3alacob NOTSeCObTeIbCKI X TOEAFOF, He TP eOyrolwl.X EO3OOHOB- 
nenus». (A. Hansen, A Guide to Keynes, New York, McGraw-Hill, 1953, p. 89.) 

33 K, JAMES, Op. cit., p. 490. 

34 G, HABERLER, Prosperitaét und Depression, s. 223. 
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no-UHOMY B Kakjiblit HOBbIM Mepuos, Kora MHBECTUUMM COBEpUlAalOTCA Ha HOBOH, 
Gonee NpoUsBoMTeIbHOH OCHOBe M Mp USMeCHMBIUMXCA OOWIMX YCIOBUAX, 00- 
YCJIOBJICHHBIX XOJOM SKOHOMMYECKOFO UMKJIa BOCMpOUSBOACTBA. 

OjHaKko coBpemMeHHas OypKyasHaA SKOHOMHA He OTKASbIBaeTCA OT NOpou- 
Holl TeOpUM MYJIbTMMIMKaTOpa, a MbITAeTCA WHPOKO UCIOJbSOBATb €€ B BUOU3- 
MeHeHHOM bopme. CyuHOCTb NOMpaBKU 3aKJOUaeTCA B MCKJIOUNTCJIbH O IWMpoKon 
TpaKTOBKe NpHHUMMa MYJIbTHIIMKaluun, KOTOpad HapsAy CO CTAMYJIMpytollum 
BJIMAHHeM WHBeCTHUMM paccmMaTpuBaeT TakKe [eMcTBNe JIpyruX «lepeMeHHBIX», 
BJIMAIOUMX Ha BeIMUMHY HaWMOKAbHOrO Woxofa. «HecmoTpA Fa To, YTO Tp 
MYJIBTHIINKaTOpe MHBeCTHLMH Mbl MMeeM jleJI0 C YMHO)KeHEBIM Bo3seHCTBKeM 
MpHpocra uHBecTHUMit Ha AOXox, — Nuwer 9. Xancen, — HelpaBuJIbHO OBIIIO 
Obl CleNaTb OTCIOa 3aKIOUeHHe, YTO MYJIBTHIIMKATOp MO)KET ObITb MpuBeen 
B [lelicTBue TOJIbKO MyTeM yBesINueHHA MEBeCTUUMH. IloBbIWaTeIbHOe CMeleHue 
(tbyHKunu NoTpedseHuA (TO-ecTbh BCeOoOMee MOBbIMeHHEe CKJIOHHOCTH K MoTpebse- 
HUI) OyleT TOKO TAKUM )Ke 0OPa30M MOBbIIMaTb LOXO B YMHO)KCHHOM pasmepe, 
Kak 3TO TIPOMCXOMMT B CIyuae YBeIMUeHHA MHBeCTHUMM*>. Ilo MHeHHIO COBpeMeH- 
HbIX Oyp?KyaSHbIX IKOHOMUCTOB, «PeUb MOIKET HATH O MYJIBTHIIMKaTOpe BCAKK 
pa3, Kora BOSHMKaeT BOMpoc 0 BLIABJICHMU Pe3yJIbTATOB K3MeCHEHHA OHON Mepe- 
MeHHOM MO OTHOWeEKIO K Apyrou, Mpu yCOBMN, YTO ME*KTY HUMM CyUlecTByeT 
(PyHKUMOHAJIbY aA 3ABKCHMOCTD».*6 

TeopuxA MYJIbTHIIMKaTopa HeoOxosquMa ByJibrapHoi alowuoreTuKe WA 
TeopeTHYeCKOrO OOOCHOBaHHA TOFO, YTO JHOObIe HEMPONSBOANTeJIbHbIe PacXoOjIhl, 
Oyib TO pacTOUNTeIbHOe MoTpeOseHve KalMMTAIMCTOB UJIM BOeHHbIe pacxo;bl 
rocylapcTBa, NOKpbIBaeMble M3 HaJIO‘OB MIM 3aMMOB, MpalwT «O3LOPOBUTeJIbH 10» 
pOJIb B KaluTasIMcTHuecKOH 9KOHOMMKe. YoKe Keiihe yTBepoKylasl, uTo s0bbIe 
OOMECTBEHHbIe padorbl «arKe COMHUTEJIbHOH MOJe3HOCTHy?’ MOrYT HMETb MOOKH- 
TeIbHOe 3HayeHHe. «CoopyKeHne MupaMus, 3eMIIeTPACeHUA, [axKe BOMHbI MOryT 
MOCMYKUTb K YBeJIMYeHHHO OoraTcTBa»,*® Mca Kelthce. Teopua Kelinca Becbma 
MpMrogHa [WIA yOeKeHUA HApOMHbIX MACC B TOM, YTO KOMOCCAIbHbIe pacxosbl 
COBPeMeHHBIX UMMepMasIMCTHYeCKUX TOCYAapCTB, JO%KAallWecA TAKebIM Opeme- 
HeM Ha Meu TpyAAMXCA, TONKA BOOpyKeHnit M T. 1M. pacXOfbl Cy KaT UX... 
OarococTosAHUt0 ! 

OjHako, cnewHT oOaBuTb Keiinc, Takne MHBeCTHMIUMM OH CUNTaeT JMIUIb 
KpalHHuM cpecTBOM B Oopbbe c OespaboTuyel H Kpusncamu. 19 «HopmasibHoli»y 
KalMTaJIMCTHYeCKOH IKOHOMUKM B MepByl0 oyepeb HEOOXOAMMO FocysapcTBeH- 
Hoe oOectieuenuHe «pe esIbH Of MPPeKTUBHOCTH KaluTasay KaK OCHOBHOrO cTuMysia 
MHBeCTHUMH. 

OcTaHoBUMcA MoLpodHee Ha 9TOM MoOMKeHHU Keiltuca. 


*° A. HANSEN, Business Cycles and National Income, p. 171. 
36K, JAMES, Op. cit., p. 493. 

37 J. M. Keynes, Op. cit., p. 127. 

88 Thidem, p. 129. 
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6) «Tpedenbnan agigiekmueHocmoy Kanumaaa 


Ilo «npefebu ol ssekTuBHoctbo Kamutasay Keitie nonuMaer oTHOMIeHHe 
MO Ky OKUMACMON NepchekTHBHOM BbITOLOi oT MpHoOperenusa KanuTaNbHoro 
MMYylecTBa HM «eno» ero MpeAOKeHUA. CreoBaTeMbHO, «IpejenbHad appek- 
THBHOCTb KallMTa sia» — 9TO He HOPMa NpHObLIN Ha KaNuTas, He KaTeropus peasb- 
HOM KannTasIMcTUYeCKOli LelcTBUTeIbHOCTH, 39 a UNCTO MBICIUTeIbHaA KaTeropua, 
MCMXOMOrMYeCKHA (akTOp, KaK STO ycueHHO MosuepKuBan u cam Kelinc.1° 
OfHakO B KOHEUHOM HTOFe 9Ta MBICINTeIbHad KaTeropus B USBpalleHHolt (bopme 
oTOOparKaeT HOpMY MpHObIM Fa Kanutag. 

IIpwunny cnadocTw nobyxxeHusA K MHBeCTUpOBakHW cielyeT UCKaTb M0 
Kelincy B cnadocTu «ipejenbuoii oppeKTHOcTH KaluTasay, KOTOpaA 3aBMCHnT 
oT 3-x tbaKTopoB: 1) HopmbI_Mpouer.ta; 2) cocrosHuA pacueToB Ha Oyzyulee ul 
3) AKKYMYJIAWMM KalviTasios.. 

Kefike cuntaer, uTo HusuMi Mpexen speKTHBHOCTH KanMTasla — 9To Fopma 
MpoleHTa, HWPKE KOTOPOM HUKakoe PyF KUMOHUPOBaHHe KaNuTasa HEBO3MO)KHO. 
ITO NoorKeHve Kelieca IMWb OTYACTM COOTBETCTBYeT KanuTasmcTuyeckolt JelicT- 
BUTeJIbHOCTH. KoneyHO, KadK bli KaMMTaJIMCT, BKIabIBaA CBOM KaluTaJI B Kakoe- 
M00 MpeMpuATHe, HECOMHEHHO YUKTbIBAeT HOPMY MpolleHTa, paccunTbiBa”r 
MOJYYMTb He TOIBKO NpOUenT Ha Kalua, HO M MpeAMpHEUMAaTeJIbCKY1O MpuObib. 
Ofrako He MpOlenT CocTaBiAeT EUSUMM Mpezen MpnoObiu, a u3LleprxKKn Mpous- 
BOJ[CTBA. 

Kak moKasaJIw MCceloBaEvA, MpousBoyxuBuiuMeca TapBapyckol wkos0r 
paOOTHMKOB 9KOHOMAYECKON aAMUHUCTpauNn UM OKchopAcKon uccesqoBaTeIbcKon 
rpymnoi B cpefe aMepHKakCKUX WM anrsIMHcKUX Ou3HeECMeHOB, M3MeHEHNe CTABKU 
OaHKOBCKOrO MpoOWekTa He BJIMA€T CYLWECTBEHHBIM OOpa3s0M Fa MoOyKMeHKA K 
MHBeCTHPOBaHKO. QJIBHH XarceH, MopoOHO paccmaTphBaw 9TY Mpoodsmemy, B 
cBoeH KHHre MLUWeT, YTO BeCbMa HU3KaA HOpMa MpolenTa (HMKe 8%) He OKa3bl- 
BaeT CYUeCTBCHHOFO BJIMAHVA Ha usmMeHer ve OObewa MEBecTMUMH. MnBecTuposa- 
Hie B MallMHbI MU OOOpyfoBarve OObINHO Cao pearupyeT Ha U3MCHEHNA HOPMBI 
Mpolenta. MHBecTuyMu B KMIIbIC LOMa Mi MpOMBILUJIeHHbIe COeprKaHUA yrKe Oosee 
NOMBep2KeHb! BIIMAHUMIO KoJeOaHuit craBKU OaHKOBCKOrO MpoleHta. Bee sto o0bsxCc- 
HAeTCA OCOOeHHOCTAMM OOOPOTa KallMTasla, MHBECTMPOBaHHOrO B pasJIMUHbIX 
ctbepaX IKOHOMNKH, ocobeHHOCTAMM ero (u3MyueCKOrO MU MOpaJIbHOrO M3HOCA. 
OcHOBHOii BbIBOA XaHceHa: «B MpOMbILWJICHHO PaSBUTbIX CTpaHaXx, MOJIb3yIOWMXCA 
CpaBHUTeJIbHO HU3KO MpolenTHOM craBkKoH, rpapuk cipoca Ha MEBeCTHUMH... 


39 ([IpenesbHan aceKTUBHOCTL KalutTasia He ABJIAeCTCA peaabHolt HOpMO!t MpHObiiIn Ha 
BJIOKKCHHBIe KANUTasbl. DTO O#cudaemMaaA ex ante HOpMa mpHOpiin». (E. James, Op. cit., p. 325.) 

40 (UptatTetb OU KeH 3aMeTHTb, — TiMcan Keiinc, — uTo mpesebHan 3ippekTHBHOCTb 
KanuTasia ompeyesena 3leCb B 3ABHCMMOCTH OT OICUOAeMOU BHIFOMbI U MeKyiyeul WEHbI MPesJIO- 
2KeHUA KalTasIbHOro MMyllecTEa. OHa 3ABHCHT OT HOXOAHOCTH, Ha KOTOPYy!0 MOXKHO PacculTbI- 
BaTb, BKJIa[bIBad JeHbIM BO 6HO6b TIpOMsBeeHHOe UMYIUIeCTBO, a HE OT (pakTH4eCKHX pesyIbTa - 
TOB, He OT TOTO, YTO MHBECTUIMA MphHecsa B OTHOWEHHH K e€ MepBOHAYaJIBHOM CTOMMOCTH M0 
JlaHHbIM Ha KOHel cpoKa cs1y>KObp. (J. M. Keynes, Op. cit., p. 136.) 
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UMeeT B LUeJIOM TEHJCHLMIO MPOABJIATb BECbMa HE€3FAUYMTEJIbBHYIO BlaCTHYE OCT 
B OTEOWeHHM HOpPMbI polenta. ITO OOCTOATEIIbCTBO MMECT BarKHOe SF AeHHE C 
TOUKM 3peHUA MpakTuyecKoH MouMTUKH. OHO O3HaYaeT, YTO 3a UCKINOUCHMEM 
cibepbl CTPOMTeILCTBA, HET BO3MO)KHOCTH BbISBATh KpylHOe HHBECTHPOBah He Ily- 
TeM HOHWOKCHUA HOPMbI MpoleHTa MO CpaBHeHHIO C CYLIeCTBYIOUIMM YPOBHeM. 
Henb3A MosTOMy pacCMaTPUBaTb KpeMTHO-J[eHePKHY!O NOJIMTHKY Kak TlaBHoe 
cpescTBO yBeIMYeHUA oomero oO bemMa HHBeCTUUNMy.4*! 

Keliuc TakoKe TpeqMonaraeT, YTO KaNMTasMCTbl pH CBOUX MEBECTHIMAX 
IpUMeHAIOT MCKIIOYLKTEIBHO CcyEbI KanluTa. ITO NpelMoNorKer He, OHAKO, 
TakoKe He COOTBeTCTByeT (baKTaM Pa3BUTHA COBpemMeHHOM KalMTasMcTHYecKon 
3KOHOMUKU. Keitte (a TakoKe PaKTHUeCKM MU XarceH) He MpMHUMAaIT BO BEMN.aHHe 
TO, UTO 3a NocMeMHHe JeCATUIETHA OJHUM M3 PIaBHbIX MCTOYUHVKOB MHBeCTULMOH- 
KOM MeATeIbHOCTH CTAaIO TaK HagbIBaemoe CaMO@UEHAF CHpOBaHHe KalluTaJIMCTH- 
yecKHX MpesnpuATui. ITO o3kauaeT, YTO KpyMHbIe KopNopallMu ycueHHO cTpe- 
MATCH CO31aBaTb BHYTPeHHHe pesepBHble POHL, KOTOPble MCMOJb3Y!0TCA B Nepuno- 
ikl OarormpuATHOH KOHBIOHKTYpbI. CamodburEakCMpOBaHhe, eECTECTBEHHO, HUKOMM 
o0pa30M He CBA3aHO C PbIHOUFBIMM KOeOaHHAMM HOPMbI Mpollenta.” 

Takum 06pa30M, pescTaBsIAeTCA OLIMOOUHBIM TaKoe MPHMHUMMMa JIbHOe MOJI0- 
oKeHne KeliHca, Kak TO, YTO HMSLIMM Mpefesom sPPeKTHBHOCTH KalluTasa ABIA- 
eTCAH CTABKa OaHKOBCKOrO MpolleHTa, UM, CyeqOBaTebHO, cTpemsleHne Kelizca 
UCKaTb OCHOBHOM MCTOUHHK Bcex Oe, KalliTasIv3Ma B BbICOKOM HOpMe TIpoulenTa 
He MUMeeT HUKaKOro OCHOBaHUA. 

OJHMM M3 OCHOBHBIX PaKTOPOB, OMpeeIAOWIMX «MpeebHy!lO IpPPekTuB- 
HOCTb KaluTasiayn, y Keituca ABJIAeTCA «MCMXOOrMYeCKaA OleHKa oKUaemon 
BbIFO{b»y. Uem Ke OObACH ATCA, 10 MHeHKIO Keiinca, HeOsaronpvATHOe COCTOAHHE 
«pacueToB Ha Oyjymeer? TByma npnunvamn: 

A) B mpexkuue Bpemena, Kora NpesNpnATUA MpuHaexKan riaBHbiM 
oOpasom caMHM MpeMpHHuMaTesAM, T.e. BO BpeMeHa JOMOHOMONMCTHUeCKOrO 
KalluTasIv3ma ¢ ero CBOOO,HOM KOHKypeHuMel, «pasMepbl MHBeCTHUMH saBucesM 
OT KAJIMUMA LOCTATOUHOFO YMCA JIM C CAHTBMHHYECKUM TeMMepaMeHTOM UH TBOP- 
YeCKUMM YCTpeMJICHHAMU, KOTOPble, pacCMaTpMBaA KaKoe-HHOyAb JesO Kak cBoe 
JKUSHEHHOe MIpW3BaHhe, B eHCTBUTeJIbHOCTH OTHIOJb He HCXOAMIM U3 TOUHOTO 
pacueTa MepcneKTHBROM mpvopiiu. [leno HOcHNO OTYACTH XapaKTep sOTepen, 
XOTA KOHEYHDIM pesyJIbTAaT B OUeHb OOMbMO! CTeMeHH 3aBMCeN OT TOFO, OKAaSbIBa- 


. ‘ HANSEN, Business Cycles and National Income, pp. 135—136. 

aK, HanfPY.Mep, AMepHKahCKEH OKCHOMECT Jil. Kneiih & CkOei KHHTe, HanVCaHHO B 
1948 roy, yKa3blEaeT Ha «(HOEOe ALNEHLe CaMO@hHAHCH POEAHH SA HM eTO MNOCHeACTBUA: “eJIOBbIE 
JOA E-MCOT, NOBEL ALMOMY, TchXoNorMyueckce NpeqNouTeHKe @VHAHCHPOEATh CBOM VHBECTU- 
HHOHAbIC ONepauHH H3 3anachbix POHAOB (surplus funds), HaKONJIeHHBIX K3 HepacnpeseneHHolt 
MpHObiin, aMOpTHsaHH HM Ap. UCTOYHMKOB. ‘LeopeTuuecKn Pa3SyMBROMY NpesANpHHMatTes10 
BMCHACTCA YYNTHIEATh HOPMY NpoueHTa, KOra OH KCNONbSyeT JIA VHBECTHIIMH BHYTpeHHue 
pecyPpCbl, HO Ha eye OH He BexeT CeOMA TAKUM OOpasom. Mcnonbs0BaHne EHYTPeHHUX (POHAOB 


(hHaHChPCEAnV A LeMeT K TOMY, YTO YHECCTOPbI VTHOPY PYlOT KOsIeOAHHA PbIHOYHOM HODMEE 
mpoueHta». (LAWRENCE Kern, The Keynesian Revolution, p. 65.) 


/? 
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JMCb JIM JIMYHbIe CHOCOOHOCTH M XapakTep PyKOBOAMTeNeH BHIMe WIM HYDKe cpey- 
Hero YpoBHA. Hekoropble Tepliem Heyfayy, a Apyrue MpeycneBanny’. Uro oe 
HSMCHHJI0Cb 10 CpaBHEHHO C STAM MO0)KeHHeM? OKa3bIBaeTCA, JIMIb TO, UTO 
«OPpraHMSOBaHHble PbIHKM HHBeCTHUMMy — Pou oBble OuprKu (Keiizc paccwatpu- 
BaeT MaHHIyJIAUMM Ha OupKe C PUKTUBHBIM KalMTaJIOM KaK peasIbHble MEBeCTU- 
I\MV) CileaJIM BO3MOKHBIM TIpMBIeVeHNe MaccbI cyyalinEIx sOzel, HCKBaJINQU- 
WMPOBaHHBIX j[eJIbIOB, HeCNOCOOHbIX MpaBHJIbHO OWeHNTb OOCTaHOBKY, s1erkKo 
NoWWawuuxcA Nannke.4 

Kelikc 3amasunBaeT (aKT rociocTBa MOH OOH, KOTOpbie epKAT B CBOMX 
PyKax M MOHOBbIi PbIHOK, CO34aBaA HCKYCCTBEHHbIM aXKMOTAK M WeMKOM KOH- 
TpoumMpysx ero. Hecmyuaiivo, uro pomb OupKu NosToMy NajlaeT pn umnepnanns- 
Me, yCTylNax MeCTO O€aHKOBCKMM KOplopalluAM, KOTOPbIX OTHIOJb HeJIb3A OOBMENTb 
B H€3HaHMM «OOCTOATEJIBCTB, HbIHELWIHUX HJM OOKMaeMbIX». B oOHOM MecTe KFUrU 
Keline Bce Ke NIpH3HaeT, YTO MOHONOJbHY! NpHObIIb HEIL3A OTHECTH B pasps, 
3aBVCALIMK OT HaCTpoeHHii Ha OuprKe, XOTA OH OFPaHHUMBAeT MOHOMOINU TOJbKO 
NpeAMpHATH AMM OOUECTBEHHOFO NOJbSOBAaHHA, Tle (GHAYNTeIbHAaA JOA Mepcnek- 
TUBHOK BbIrO,bl MpaKTMyeCKM TapaHTHpyeTCA MOHOMONbHBIMN TIpHBUTer“ AMM 
B CO€]MHEHHMH C MpaBOM yCTaHaBJIMBaTb Take Tapu*bl, KoTopble oOecneunsu ObI 
3apaHee JOrOBOpeHHy!0 HOpMy MpHOpiiny.*% 

Mrnopupya rocnoxcTBo MOHOMOIMH TakKoKe HU B Ciepe oOpamjenusa, Kettecy 
HMUerO Apyroro He OCTaeTCA [eslaTb, KaK C€TOBaTb Ea TO, YTO «KBaIMPUUMpoBaH- 
Hbl€ MHBECTOPbhy 3AHMMAIOTCA He TEM, YM MM CJIeLOBaIIO Obl, M MOpMWaTb UX 3a 
cneKy JIALMI0.*6 

B) Kpome cnekyJIAWM, OTPHUaTeIbHbIM ABIIeHHeM, 10 MHeHHIO Kelirca, 
ABJIACTCA HEYCTOHYMBOCTh YeOBeYeCKOH MpMposbl, BbIparKaloljaxicA B TOM, YTO 
TOJOMKUTeIbHAA JeATebHOCTh MpeANpMHUMaTeNeH 3aBHCHT AKOOBI B OobUOM 
CTeMeHM OT UX CaMOMPOM3BOJIbHOrO ONTMMUSMA. «... YACTHAA MHMWMaTHBa, — Tn- 


wer Keiinc, — OyfeT JocTaTouHol TOMbKO Tora, Kora pasyMHbIle pacueTbI AOMOsI- 


HAIOTCA VM MOsepoKMBaIOTCA AyXOM >KU3HEpaocTHOCTH...»? Takum o0pa3om, y 
Keiinca O6narococToAHNe oOmlecTBa 3aBMCHT OT MCHXOJOrM4eCKOrO COCTOAHHA 
lipepuHuMaresieh — OTHOMWeHHe ABHO aOcypaHoe M MpoTuBopeyallee BCAKOMY 


43 J. M. Keynes, Op. cit., p. 150. : 

44(B COBOKYMHbIX KalHTaJIbHbIX MHBeCTHIMAX OOWeCcTBa, — MMIUeT Keliuc, — mocte- 
NeHHO pacrTeT OIA akUHH, MpHHaeKawUX IMAM, He NPHHMMAIOlIKM yuacTh A B yipaBJeHHn 
M He MMeIOUMM HUKAKHX ClelvaJbHbIxX 3HaHHH 00 OOCTOATEJBCTEAX, HbIHCWHUX WIM OKHAAC- 
MBIX, CBASAHHBIX C JaHHOH OTpacib10. B pesyJibTaTe 9/leMeHT eCHCTBUTebHOTO 3HAHHA B OMCH- 
Ke KHE€CTHUMM TeMH, KTO BJlaeeT HMM JIM COOMPaeTCA UX KYMMTb, CEpbe3HO ocma6eH». (Op. 
cCit.,p. 153.) 

45 J. M. Keynes, Op. cit., p. 163. : i 

46 (CoUMaNbHOM WeIbIO KBasIMPUUNPOBaHHbIX MHBeCTHUMH, — ceTyeT Kefinc, — 0sDKHO 
6bi10 Obl ObITh HaHeceHHe ylapa TeMHBIM CHJIaM BPeMeHH VM HeBEXKECTBA, 3ABOJIAKMEAIOUINM 


Hale Oyayulee. LleiicrpuTembHaA 9Ke MPHBATHAA Web Marke CAMbIX KBaJIMPUUNpOBAHHbIX MH- 


BeCTHUM B TOM, YTOOLI, KAK METKO BbIPAKalOTCA AMEPUKAHUbI, (ONePeANTh MYO», MepeXuTPHTb 


 TOJINY M CHaBHTb NOsWesbHy!0 un cTepTy!0 MOHeTY cocely. (Op. cit., p. 155.) 


47 J. M. Keynes, Op. cit., p. 162. 


5 Periodica Polytechnica El V/3. 
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3lpaBOMY CMbICJIY, Belb M cam KeliHc B B KOHe4HOM CyeTe IIpusHaeT, TO HacTpoe 
Hue «CAMOMPOUSBOIbHOFO ONTHMUSMa» 3aBMCHT OT HaJIMYNA «MOIMTUYCCKOM M 
coumasbHol aTMochepHl, MOXoAmMMeH K AyxXy cpeqHero OuU3HECMeHa», K CO3aHMIO 
Kakopolt Keituc u npusbiBaeT. ITO O3HaYaeT, UTO «CPpeMHEMY OusHecMeHy» HEOOXO- 
JUIMO ObeCHeUUTh LOIDKHBI pasMep MOCTOAHHBIX Oapbiluel M rapaHTMpoBaTb ero 
OT PeBOJIOMMOHHBIX MOTpAceHuM. «Ec cTpax Meper pa0ouuM MpaBuTeJIbCTBOM 
WIM (HOBBIM KypCoM» MofaBsAeT MpeAMPHHUMATEIbCTBO, TO STO HE oO AsaTesIbHO 
HY)KHO CUMTATb pesyJIbTATOM pallMOHAaJbHOrO pacueTa HJM MOJMTMUeCKOTO 3aro- 
Bopa. ITO MpocToe ceCTBMe HapyWleHUA LeIMKATHOrO PaBHOBeCHA CaMONPONs- 
BOJIbHOrO ONTHMU3Ma».48 

Burxon Kelinc BUAMT B TocyapcTBeHHOM BMellaTesbcTBe. KanuTasmcrTu- 
yecKoe TOCyapCTBO BBULY OU€BUAHOFO OAHKPOTCTBa CHCTeMBI YaCTHOTO Mpe/IpH- 
HUMATeJIbCTBA JOJDKHO B3SATb B CBOM PyKu oOprakusaluio uABecTuuui.*? Docysap- 
CTBCHHOC BMCLIATEJIBCTBO, CJI€OBATCJIbHO, JLOJIKHO BOSMECTHTb OOMECTBY yulepd, 
HaHeCeHHblli emy NOTPACCHHOK MCMXMKOM MHBECTOPOB, CHUMaA C MOCIeHUX PUCK 
Mu odecleunBan UX TpvObIbIO. 

Tpetuit baktop, KoTOpbiii, HAapALY C HOPMOM MpolenTa M dIcHxXoOOrM4ecKuM 
COCTOAHMeM pacueTOB Ha Oyfyllee», OMpelesAeT «IpesebHy!0 9PeKTHBHOCTby 
KalintTasia, — 9TO peKocTb KanuTasia. IIpoO6memy ucTrounuKa TpuvOpiim Kerine 
TakoKe MepeHOCuT B CPepy MCMXONOrMU, yYTBeprKAaA, YTO MpHObIIb NOpoOKLaeTcA 
TaKMM BeCbMa OTHOCHTCJIbHBIM MH CYObEKTHBHBIM TIOHATUeM, KaK pej{KocTb.%? 
UpesspuaiHo s000MbITHAa apryMeHTayMA KeitHca: OH, OTOIKECTBIAA BOOOUWe 
KaluTasl CO CpecTBaMH MpousBoCTBa M ycJIyraMM (OTHIOb He HOBbI MpueM 
BYJIbrapHOM MOJMTIKOHOMUN), IpMpaBHHBaeT MpHOblib Ha KaliuTad K 3apaOoTHOw 
ate, Mostyyaemoh padouumu 3a padoTy B OMacHbIX MIM BpeMHbIX YCJIOBUSAX, 
KOTOpble AKOOBI peKU, a MOTOMY UM OMayMBalOTCsA BbIe. TlomemusupysA Cc aBcT- 
pucKol WKo0M Mo BoMpocy 06 ucTouHNKe mpHOnim, Kelixe BMecTO KaTeropuu 
«OK aH A» BBOAMT He MeHee aOcypHOe MOHATHE PeKocTH. PewKocTb KaK YMCTO 
cyObeKTHBHOe MOHATHE HUYEFO MaTepHaIbHOrO MOPOAUTb He MoKeT, Kelinc Ke 
TaKMMM MpWeMaMH IbITaeTCH CKPbITb KalluTaJIMCTHYeCKYW SKCIIyaTaluio0, CBeCTH 
MpHOblIb K KaTeropuu, NopooKqaemolt ...uenoBeyecKuM cosHaHnen !52 


48 J. M. Keynes, Op. cit., p. 162. 

* «sl paccCuHTbIBal Tellepb Ha TO, — muueT Keitye, — uro rocygaperso, KOTOPOe B COCTOS- 
HWM BSBeCHTb MpelebHy!0 IPPeKTHBHOCTh KalHTaNbHbIX Oar C TOUKM SpeHHA AAMTeIbHbIX 
NepCieKTHB HW Ha OCHOBe OOUIMX COMMAIbHBIX BLITOR (?), GyaeT OpaTh Ha cebsa BCe OoNbIYyI0 
OTBETCIBEHHOCTS 3a TIPsAMY!0 OpraHHsalnio MHBeCTHIMH). (Op. cit., p. 164). 

°° “EQMHCTBCHHOe OCHOBAHNe, TO KOTOPOMY UMYLIeCTBO 1aeT BO3MOXKHOCTS NMOYYUTb 
B TeveHHe BCeTO CpoKa eFO CYKObI BbITOLY, MPeBbIlalouly1o 10 cBoelt OOmeli BenMuMHe MepBo- 
HavaJIbHyl0 ePO WeHY MpefJ10%KeEHUA,COCTONT B TOM,YTO OHO ABJIAeTCA PeOKUM. PeaKUM Ke OHO 
ocTaeTCA BBUAY KOHKYPeHIMH CO CTOPOHbI MpoleHTa Ha eHbru. Ecau Kanutan craner MeHee 
PeAKUM, TO H3ObITOUHA BbITOLA YMeHbUIAeTCH, XOTA KANUTasI He CTaHeT MeHee TIpOuSBOAMTeJIb- 
HbIM, 10 KpaHHeH Mepe B (pu3sH4ecKOM cMBICsIe>. (J. M. Keynes, Op. cit., p- 213). 

51 Cnenyer OTMCTHTB, YTO COBPEMeHHbIe KeHHCHAHIIbI OTKASbIBaIOTCA OT TAKOTO aOCypAHOrO 
yrBepoKqenusa Ketinca. Tak, 9. Xancen numer: (PeakocTs» He uMeeT SKOHOMMYECKOLO CMBICIIA 
3a HCKINOVCHHEM TOFO, YTO OHA ONpeesAeT, KAKAA TOUKA rpahuka mpeyenbHoit TIPOUSBOANTEsb- 
HOCTH CTaHeT (HaOs0Laemoliy (observable). (A. HANSEN, A Guide to Keynes, p. 155.) 


} 
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Kopenb Bcex Oe KaruTanusma Kelinc BuqUT B TOM, TO, BCTeLCTBHE pacty- 
Wero HaKOMIeHMA KaluTata,Mpuobib OyATO Obl MajaeT ObicTpee, yeM HOpMa 
MpoOWenTa, a NOSTOMY MafaeT aipelebuHaA 9PPeKTHBHOCTL KalluTasay u, cse10- 
BaTeJIbHO, ClabeeT «MoOyrKMeHHe K MHBECTHIMAM». 2 Orcioza Ketine menaer uncro 
AeMATOrMyecKHe BbIBOJIbI O TOM, UTO Pas YPOBeHb IKUSHH HAPOMHBIX Macc LaneKo 
He JOCTHraeT YPOBHA PaSBUTUA MpOUSBOMTEJIbHIX CHJI, TO B ITOM BAHOBATa He 
KallMTasIMCTHYeCKaA CUCTeMa, a BbICOKaA CTABKA MIPOMeHTa M CAMLIKOM HU3KHe 
IpHOLVIM KalMTaUCcTOB..OTO TeM Oomee He COOTBETCTBYeT peasIbHbIM PakTaM, UTO 


‘Tocue I-ou MupoBolt BoliHbI, Hapsly C TpoMayHBIM pocTom MpuObuiel Mononomni, 


yueTHas cTaBka Anruiniickoro Oanka u Hpio-MopeKoro dexepambuoro pesepBHoro 
OaHKa OOHapy>KUBasla upesBbluaiiHoO CHJIbHYIO TeHeHMIO K NOHWKeHuIO.3 

Urak, Keiike MopTopsxeT cBoe cTapoe yTBeprKeHHve, YTO JWIA JIMKBURaLuU 
OespaOoTHUbI HEOOXOAMMO, B HepBylo oYepesb, OopoTbeA 3a CHMDKeHUe HOPMBI 
lipollenta. Keiine pucyer jlaxke (banTacTuuecKylO KapTUHY TOO, Kak pa3yMHbIMU 
rocylapCTBeHHBIMH MepOlpvATHAMM MO)KHO LOOUTLCHA TaKoro pocTa UHBecTuLui 
TIpM COOTBeTCTBYIOMEM CHM)KCHHM HOPMBI MIpOWeHTa, YTO ITO NOBIeYUeT K JIMKBU- 
Waluu KanutTasMcTuyeckoli MpuOswim Boobule: «Ecru A Mpas, — numer Kelinc, — 
MosaravA, YUTO CpaBHUTeIbHO JIerKO CO3faTb KallMTaJIbHble Oslara B TAaKOM M300H- 
JIMM, YTOOLI MpesebHaA MpPeKTUBHOCTh KalluTasia ObisIa paBHa HYJIO, ITO MOTJIO 
Obl cTaTb HanOonee Osaropa3syMHbIM MeTOJOM TocTeNeHHOro U30aBIeHUA OT 
OTTAJIKUBaIOWIMX YepT KallMTasM3may.>4 

CreoBaTebHO, OTMe¥eHHbIe Tp dakTopa, oMmpefenmoujue y Kelirca 


apesebHy!0 IpPeKTHBHOCTh KalluTasiay, HEOOXOAMMbI emy [A TeopeTMyuecKoro 
. 


r 


oOocHOBaHUA TOFO, YTO TocyapcTBeHHOe «peryIMpOBaHHe» IKOHOMMKM TNyTem 
@opcupoBaHusA MHBeCTHUMM U CHMPKeEHMA HOPMbI MpoleHTa MO)KeT NpMBecTu He 
TONbKO K YHMYTOKeHHIO OespaOOTHLbI B paMKaX KalliTasusma, HO UM K (panTactTu- 
yecKol aBToMaTHYecKOH caMOJIMKBUalMu KallMTasMcTuyeckol MpMObin, T.e. 
camoro KalMTamusma ! STo abcypsHoe TeopeTusupoBaHue Keliuca Ha Jee CY KUT 
JIMUb 3aTYWIeBLIBAH M10 SKCIJIyaTaTOpCKOM CyMIHOCTH rocyapCTBeHH O-MOHONOJIN- 
cTMueCKOrO KaluTaJusma. 


e) Teopua npoyexma 
Tlpowent, KoTopbiii, KaK MbI BUIMM, 3aHMMaeT JasieKO He MoceqHee MECTO 


 B cucTeMe KeMHCOBCKUX PaKTOPOB, BIIMAIOWUMX Ha «MOOyKeHHe MHBECTHPOBaTb», 


— Keiline TakoKe CBOJMT WesIMKOM K cibepe MCMXOJIOrMM KallMTaJIMCTOB. 


52 (TlocnepoeHHbii onpir BesukoOpuTaHuu u CoequHeHHpIx WWtaTos, — yTBeprKqaeT 


‘Ketiuc, — moKagpipaer JelicTBUTeJIbHbIe IIpUMepbI TOPO, KaK akKyMyJIAlMA OoraTcTBa, — Ha- 


CTOJIbKO 3HAYNTeJIbHAA, UTO peeIbHan 3cpPeKTUBHOCTb gToro GoraTcTBa MajaeT ObicTpee, 4eM 


- MOOKET CHIDKATBCA B CyecTBYy!OWleH COUuMabHON uu ncuxos0rMueckol OOCTaHOBKe HOpMa IIpo- 
weHTa, — MelllaeT B yCJIOBNAX COXpaHeHHA B OCHOBHOM PeKUMa laissez faire yCTAHOBJICHHIO 


2 


- 


f- 


pasyMHOFO ypOBHA 3aHATOCTH MU TaKOrO YPOBHA XKUSHH, KOTOPbI MODKeT ObITh OOeCTIeueH TeX- 


“HMYeCKUMH yCOBUAMH MmpousBogcTBa». (Op. cit., p. 219.) 
ue Ca cOopHukK «Mypospie 9KOHOMMUeCKHEe KPHsCbI», T. 1, M. 1937, crp. 683 u 726. 


54 J. M. Keynes, Op. cit., p. 221. 


5* 
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Tpopueckast Ipu“4MHa Mpouenta — 970, Mo mHeHui0 Kelinca, CBOHCTBeHHOe 
VHJIMBU aM MIpeOUTeHHe JIMKBHJIHOCTHy, KOTOPOe BHICTYNaeT Kak «BbIPaKeHE ble 
B JleHbraxX WIM B eMHULaX 3apaOoTHOH MaTb! BeIMYMEDI TeX PeCypCoB, KOTOPbIe 
OH (HHJIMBUJ) *KesIaeT yep»KUBaTb B (popMe fener MpM pasJIMYE IX o0cTOATEeJIb- 
cTBax».®> Kelinc oTBepraeT CTapble ByJIbrapHble TEOPHM O TOM, YTO MpOWeHT eCTb 
BOSHarparkjlenne 3a «cOeperKeHhey UJIM KO7KMMAaHNey KaNMTAasMCTa; BM€CTO STOTO 
Keiiuc mpiraeTca OOOCHOBaTb He MeHee BYJIbrapHy!0 TeopHid, MpoBosriaWalolly!, 
YTO «HOPMa TIpOleHTa eCTb (eHOMeH B BbICLUeH cTereHn TICHX OJIOrHYeCKU My, 
eCTh BOSHArparkeHve 3a MpeososeHve HHAMBUOM AKOObI CBOHCTBeHHOrO emMy 
(pe MOUTeHNA JIMKBUHOCTHy, T. €. HeKeaHMA paccTaTbCA C HaJIMUEbIMU 
jleHbraMu. 

Hapslly ¢ MHTeHCHBHOCTHIO dIpeMOYTeHU A JIMKBUHOCTH» HOpMY MpollehTa, 
no MHeHHO Kelinca, ompesesner elie oMH (paKTOp: KOJIMYeCTBO JeHer B OOpalile- 
Hun. Kelinc apryMeHTupyeT 9TO CieyIOUMM OOpas0M: HOpMa TIpOWekTa eCTb 
aweHay, — numer Keine, — KoTopacd ypaBHOBellMBaeT )KeTIaHHe epKaTb OoraT- 
cTBO B (popMe HaJIMUHbIX jeHer C HMEIOLUMMCA KOJIMYECTBOM HaJIMYEBIX JleHer. 
STO o3HauaeT, YTO eCIM Obl HOPMa T1poleHTa Oblia HWDKE, T. e. BOSHATparkKeHHe 
3a paccTaBaHve C HaJIMUHbIMM JleHbTaMH YMeHDIUMIIOCb ObI, OOllad CymMa 
jleHer, KOTOpy!0 NyOsIMKa XoTeJia Obl UMeTb Ha PyKaX, MpeBbichJia Obl MMeIOWLYWOCA 
HaJIMYHOCTh, a eCJIM Obl HOPMA IpOWeHTa MOBbICHIaCb, TO OOpasoBasIcA ObI USII- 
WeK HaJIMUHBIX J[eHer, KOTOPble HAKTO He XOUeT JepoKaTb. OTcloOJa ciesyeT, YTO 
KOJIMYECTBO JeHer — STO elle OAMH PaKTOP, KOTOPbIii B COeMHEHMH C Tpesnoure- 
HMeM JIMKBUJHOCTH OlpeseAeT LeHCTBUTeIbHYIO HOPMY MpoOleHTa Mp aH bIx 
oOcTosATeIbcTBax».>” Takum oOpa30m, Keiike BbIBOAMT HeKyi0 3aBMCHMOCTb: Mpo- 
IleHT M3MeHAeTCA B MIPAMOM OTHOWEHHM K CTeMeHH «IpeNOUTeEHUA JIMKBUE OCT» 
WM B OOpaTHOM K KosInuecTBY jleHer. 

Kelinc MOJIHOCTbIO OTPbIBaAeT MIPOWeHT OT ero HCTOUHNKAa — MIpHOBIM Kanu- 
TaJIMCTa, CTPeMACb OKa3aTb, YTO JIBHKeHHe IIpOWeHTa HE3AaBMCMMO OT JBMXKeHMA 
Mp OHSBOMMTCJIDH OFO KallnTaJia, TAK KaK HOPMa MIpoOlenTa OOyCOBIMBaeTCA PakTO- 
pamu cyObeKTHBHOrO NopaqKa. Takolt OTPbIB MpoleHta oT ero HCTOURMKa HeOO- 
xoqum Keitkcy [JIA MoKasaTeIbCTBa TOFO, YTO MpoOleKT AKOObI MpOTMBOCTOUT 
KalMTasIMCTHYeCKOH MpKObIH H TEM CaMbIM TIpellsTCTBYeT HOBbIM MHBeCTHIM AM 
M yYCTaHOBJIEHHIO «OJHOM 3aHATOCTH). 

B jelicTBUTeIbHOCTH >Ke HOpMa MpOWeHTa 8aBCUT OT NpewIOKeHUA ccyy 
M Cipoca Ha HX, HO STO OMpeeIAeTCA HE MHMMBIM <Ipe/MOUTeEHHeM JIMKBULH OCTH) 
4 SAKOHOMEPHOCTAMM HHKJIa BOCIPOMSBONCTBA OOMeCTBEHH Oro Kanutasa. Bepr bit 
cBoel cy ObeKTHBH ol MeToouornn, Keiire WesMKOM H MONE OCTbIO adcTparupyetca 
OT YCIOBHH MPOUSBOLCTBA H BOCNPOKSBONCTBa H MorpyrKaeTcs B cepy Meperxku- 
BaHHM HH AMBUOB, CBASAHHBIX B OCHOBHOM C Oup>KeBoit creKy alert. 


55 J. M. Keynes, Op. cit., p. 166. 
56 Tbidem, p. 202. 
5? J. M. Keynes, Op. cit., pp. 167—168. 
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; OjHaKO Te 3aKOHOMepHOCTH, oNpexemAoUMe HOpMy Mpowenta, KOTOPbI 
Keiiric — ycnyleHHo Nojuepkupast McuxosorMueckylo pupokly Mpowenta — usro- 
HAeT B Bepb, BBOMATCA UM KOHTpabaH Lol OOpaTHO Yepes OKHO C Tem, YTOOBI Mpu- 
CMOcOOUTh UX K ero TeopeTHuecKol cucTeme. ITOH LenH CY KUT BTOpoit (bakrop, 
ONpeReIAIOINMA HOpMy MpolleHTa, — KoMYeCTBO JeHer B OOpaulenun. Keiiuc, 
Kak MbI BU JeJIM BbIILe, OTOKACCTBIACT BH)KeHHE KpeUTa C OOpanenvem Jener, 
a NpeMWIOKeHHe eHeKHBIX CCy]| — C KOJIMYECTBOM JeHer B OOpamleHun. Ho utTo 
nojpasymMesaeT Keliee nox Jenbramu? Ha 9ToT BoNpoc MO>KHO Halitn y Kelinca 
cneyIOunh OTBET, 3allpATAHHBI B OAHY M3 CHOCOK: «MBI MO)KeEM CUUTATh Oetb- 
eaMmu, HallpuMep, pacNopspkKeHne Tako OOMeNpusHaHH Olt MOKyNaTebHOM cHIOn, 
¢ KOTOPOH Blaemell ee He paccTaeTcsA Oosee YeM Ha Tp MeCsLa;... HJIM «Tp Mecs- 
a» MbI MO)KEM 3AMCHHTb OMHUM MeCHLeM HIM TPeMA HAMM WIM TpeMA Yacamu 
MJIM JIOObIM JpyrHM OTPe3KOM BpeMeHH; HIM MbI MOXKEM HCKIIOUNTb U3 OeHee BCe 
4TO He ABJIACTCA B AHHbI MOMEHT 3aKOHHBIM MaTeKHBIM CpescTBOM. B mpakTHKe 
yacTO YOOHO OTHOCMTb K OeHbeam CpOUHble BKafbl B OaHKaX M WHOra jaKe 
Takne CpeCTBa, Kak, Hallp., KasHaueiicKue BeKCesIA. Kak MpaBusio, A, KaK UM B 
MOeli paOoTe Treatise on Money, mpemnosarat, YTO JeHbru CcoBMasawT 10 cyMMe 
(is co-extensive) C 0aHKOBCKHMH JeMosMTamny.°8 

KeiiHcoBcKavA TpaKTOBKa jleHer, MpaKTHYeCKH BKINOUAIOWaA B MOHATHE 
leHer Bce OaHKOBCKHe JeMO3HTbI, 10 CyTH esa NO KOMYeCTBOM JleHer B OOpa- 
WeHMU MosLpasyMeBaeT Becb OObEM MpeAOMKeHUA CCYAHOTO Kallutasia, KOTOpblit 
TaKHM 00pa30M HECOMHEHHO BJINAeCT Ha HOpMY MpolenTa. IIpeqorKenne Ke ccys- 
HOFO KalluTasia OOWECTBOM ONpesesIAeTCA XOJOM KallMTasIMcTHYeCKOrO BOCIpons- 
BOJ(CTBA. 

KelincuvaHcKasl CKJIOHHOCTb K JIMKBUJHOCTH, KoTOpas, Mo Kelincy, onpese- 
JiseT OOUWLECTBEHHIM cpoc Ha JeHbIM (BepHee, Ha CCYAHbIM KalMTaJ), B KOHe4YHOM 
UTOre TaKKe CKPbIBAeT 3AKOHOMEPHOCTH KallMTaJIMCTHYeCKOrO WK Na BOCIpOu3- 
BosctBa. «IpesmouTenue JIMKBUHOCTH» CBOAMTCA KeliHcoM K TpeM MCXOJHBIM 
MOTMBaM: a) CooOparKeHHAM OOpallleHHA (transaction-motive), 0) cooOparKeHu AM 
MpeOCTOporKHOCTH (precautionary-motive) Mi B) CieKYJATMBHbIM CooOpayKeHH AM. 
Bce 9TH cooOparkeHua MoOyxKqaloT [eOBbIX Oe MeprKaTb oMmpefeneHHyo 
yaCTb CBOUX KallKTaJIOB HeMpeMeHEHO B JIMKBUAHONK (bopme. Ecsim Mo oTMebHOCTU 
MpoakaIMSMpOBaTb /laHHble MOTHBBI, TO BBIACHU0Cb ObI, UTO TaKue COOOparKeHUA 
KallMTaJIMCTOB MOpOKeHbl OTHIOb He KaKMMM-TO NpPKpOKeCHHbIMM JLYWIeBHBIMM 
CKJIOHHOCTAMH, a B KaKJIOM OT/eJIbE OM coyyae STU COOOparKeHuA OOYCIOBIEHEI 
ollpefleuenHol KOHBIOKTYpHo oOcTak OBKOM, macuiTabamn odopoTa HM pasmepamu 
NIpHObIIM, T. €. YCOBAAMM JaHHOM tasbl UMKJIa BOCIPOUSBOACTBA. 

Kelinc cBoeii Teopveii Mpolenta cTpemuTcA TeopeTuyeckn oO0CHOBATb 
oMpeeAIOMLYIO POJIb HOPMH! MpoOueHTa B YCTAHOBICHUHK «apeKTUBHOFO Ccipocay. 
Tostomy Keiincy Hy KHo Opio0 Halt Takoe OObACHeHMe Mpupoke CcyAHoro 


58 J. M. Keynes, Op. cit., p. 167. 
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MIpolleHta, KoTOpoe TBOPYecKy!0 MipHuMny NpouleHTa BULUT B (bakTope, HesaBicH- 
MOM OT COCTABHBIX 9JIEMEHTOB <odbeKTHBHOFO Clpocay: NoTpedseHUA, nuHBecTunul 
u cOepexKeHui. TakumM TMepBM4HbIM He3aBMCHMbIM dakTopom Keline cuntaeT 
TICUXUKYy KallvTaJIMCTOB («ipesMOUTeHNe JIMKBUHOCTH») M COSHATEJIBHYIO Le ATEJIb~ 
HOCTb (PMHAHCOBbIX MHCTUTYTOB («KosIMUeCTBO eHer B oOpalleHun»), KOTOpble 
olipeeAloT cTaBKy Mpouenta. OfHaKo McuxoorMyecKkaA TpakTOBKa Npollenta 
TeplINT KpaXx, KaK TOJIbKO OHA NOABepraeTcA MeTaJIbHOMY aHaJIMsy. Kak MBI yoKe 
BU/eIM BbILWe Tp paccMOTpeHun ByX KeHHCOBCKMX PaKTOPOB, OMpeeAIOWIMX 
HOpMy TpolleHtTa, BMecTO MepBUYHOFO M OMpeslemAmoulero XapakTepa 9TUX (pakTO- 
POB aHaJIMS BCKpbIBaeT JaJbHeMMy!0 Web MpHYMHHbIX (PaKTOPOB, KOTOpble — 
Kak, Hallp., BeJIMUMHa OaHKOBCKMX jleNO03HTOB, OObeEM KOMMep¥eCKOrO OOOpoTa, 
OKMAemMble pasMepb! MpuObiiel u T.1. — BCe 3aBUCAT OT OObeMa cOeperKeHut 
W MHBeCTULMH, T.e. OT XOa KaNMTaIMCTHYeCKOrO UMKJIa BOCIpousBoscTBa. I1cuxo- 
OrMYecKadA TpakTOBKa TaKHM 00pa30M Hen30e>KHO TIPMBOAUT TeOpuioO MpolenTa 
Kelica K NopouHoMy Kpyry. 

Bmecte c TeM, KeHiHCOBCKaA MCHXOJOrMYeCKaA TpaKTOBKa MpolleHTa MMeeT 
elle OHY XapakTepHY!0 ocoOeHHOCTb: YcuseHHoe NoqyepKuBaHue KetHcom Toro, 
UTO B OCHOBE «peMOUTeEHUA JIMKBUJIHOCTH» JleyKUT HEYBeEPeHHOCTb KaluTaJIMCTOB 
B OyAyleM, KOTOPaA 3acTaBJIAeT UX [lep?KaTb HAPOTOBe CBO HaJIMYHOCTb, — 
ABJIACTCA IIPpH3HAHHeM TOF, YTO OCHOBbI KallMTaJIMCTUYeCKOM CHCTeMbI NOTPACeHHI, 
UTO Y KalIMTaJIMCTOB y>Ke HET YBepeHHOCTH B Oyfyllem, NosTomy Keiine aleswin- 
pyeT K TaKOoMy «OKOHOMMYeCKOMy» PakTOpy, KaK yKpellienve rocyapcTBeHHol 
BUacTH OypoKyasHu, MOJIMTHKa KOTOpOl «MOXKET OKASATbCA BeCbMa ycllelWHoH, 
e€CJIM OHA paClleHMBaeTCA OOMECTBEHHBIM MH€HHEM Kak OOOCHOBaHHAS, MpaKTH- 
yecKH WesecooOpasHad M COOTBETCTBYIOIUAA OOWECTBEHHBIM MHTepecaM, eCJIM OHA 
OCHOBBIBaeTCA Ha YCTOMUMBBIX YOR*KCHUAX MU MPOBOMUTCA BIaCTbIO, CMeHbI KOTO- 
pol HeT OCHOBaHUA OK aTb.»°9 

Teopux «oppekTHBHOFO ciipoca» Keiinca, TaKHM OOpasoM, CTPONTCA Ha Tpex 
NMCUXOJOPMYeCKUX PakTOpaX: CKJIOHHOCTH K MoTpedenulo, MpesenbHolt odex- 
‘THBHOCTH KallMTasia, MpesMouTeHHu IMKBUHOCTH. KeliycnancKHit anasIM3 3aKo- 
HOMepHOcTeH KallMTasIMCTUYeCKOrO BOCHpONsBOACTBa, KOTOpbIli aOcTparupyercsA 
OT MpOUSBOACTBEHHBIX OTHOWCHHH KallMTaIMcTHuecKoro CTpOA, MOAMeHAA UX 
MMMYeCKHMH COBOKYTHEIMM MICHXOJIOTHYeCKHMM KaTeropusAMH, eCTeCTBeHHO, He 
MOKET JaTb MOMO/KUTEIbHOrO Hay4HOrO pesyibTatTa. KefincuancKan Teopus, 
PaccMaTpHBalollaA MHBeECTHUMM Kak MepBOMBUTaTesIb IKOHOMMYECKOM CHCTeMEI, 
H€ MOOKET aTb BpasyMUTeJIbHOFO OTBeTA, HallpiMep Ha Takoli WeHTpaJbHbiii BO- 
MpOc. YeM OMpeeIACTCA ypOBeHbMHBECTHUMH. B OTOM OTHOLWICHHH 00 OUCHbMHOTOM 
POBOpHT MpHshanne UsBecTHOM aHrumiicKol skKoHOMUCcTKM J>KoaH PoOuxcon, 
KoTopand B cielMasIbHOH padoTe, NocBAljeHHoH nmpoOmeme Hakornenus (The 
Accumulation of Capital, Macmillan, London, 1956), mucama cnepyrwuiee: 


5° J. M. Keynes, Op. cit., pea Z03h 
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«...OTHOCHTEJIBH OTOL, YTO peryJIMpyeT ypOBeHb Ha KOTOPOM OHM (MHBECTHIMN) ycra- 
HaBJIMBaloTCA, Mbl 3HAe€M BeCbMa MaJIO. MbI 3HaeM, UTO STOT YPOBEHb CHJIbHO U3Me- 
HACTCA OT MepHosa K MepMoy UM OT CTpaHbl K CTpane, HO 06am NOMbITKa OTODK- 
J€CTBUTb MpH4HHbI U3MeHeHUH C BIMAHMeM TaKUX (haKTOpoB, Kak TpasMIMu sHep- 
PMYHON KOHKYpeHUM MeDKLy NpeAIPHHUMATeAMH.., ObICTPbIti TeXHu eck Mpor- 
pecc, WIM BbICOKaA CKJIOHHOCTb K ylep>KaHHW (to retain) mpnOpisel (Hakonnenue 
pesepBoB WIA PuHaHCHpOBaHUA MHBecTHYMM, He MpuOerasd K ccyfaM), FposuT 
TeM, UTO OHA CMEIIMBaAeT CHMINTOMBI C MpHunHamn. C Apyroli cropoubl, He CoBCeM 
YMOBIETBOPAeT TaKoe OObACHEeHNe, KOra CcbIIaIOTCA Ha «KalMTasucTuyuecknit 
lyX», CBOMCTBeHHBIM MpoTecTaHTUsMy WIM Oor 3HaeT YeMy. IKOHOMMYeCKHi aHa- 
JIM3 HEOOXOJMMO JONOHUTH OMpeeeHHbIM BULOM CpaBHUTeJIbH OM AHTPOMONOrUN, 
KOTOpas Bce ellie MpeOblBaeT B MJIaeHYeCKOM COCTOAHMM Kak OTpacsib HAaYKM)y.60 
PoOuHCOH Npuuiia K BbIBOY,- YTO MepBOABUraTeIb KaluTaMcTHyecKO IKOHO- 
MUKM — pellleHve MHBeCTHPOBaTb, — ONpeeAeTCA MpHunHaMH, JerKal{uMu 3a 
TipefesaMM SKOHOMHMYECKOrO akasivsa. 

SallyTaBLUIMCb B CBOMX CJIOXKHBIX MOCTPOCHHAX NCHXOJOPMYeCKUX PaKTOPOB 
VW MpOUSBOAHbIX OT HUX, KeMHCMaHUbI BbIHY)KeHbI Ip3HaTb, uTo TeopuxA Kelinca 
He MOKeT OTJIMYATb CHMNTOMOB OT IIPHYHH, BOSBOAA TWocweqHMe B HeUTO Up- 
paljMonasbHoe. TakoB jlormueckuii Tor, K KoTOpomy Npuuiia KeliHcuaHcKaa 
TeOpuaA. 


JI. Camyamu, Bynanewt, XI. Wroyek yrya 2—4, Beurpus. 


60 [[yr. 10 KHUTe J. STRACHEY, Contemporary Capitalism, p. 202. 
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BUCHBESPRECHUNG 


Dr. J. Liska: 
Flektromaschinen IV. Asynchronmaschinen. Schulbuchverlag, Budapest, 1960 


252 Seiten, 184 Abbildungen mit 8 Tafeln Photobeilagen 


Mit diesem Band liegt nunmehr die Serie 
»Elektromaschinen« vollzahlig vor, nachdem 
der abschlieBende fiinfte Band (Konstruk- 
tionslehre) bereits friiher erschienen ist. 
Welch lebhaften Anklanges sich diese Biicher- 
reihe erfreut, geht allein aus der Tatsache her- 
vor, da der erste Band (Transformatoren) 
bereits die sechste, der zweite Band (Gleich- 
strommaschinen) hingegen die vierte Auflage 
erlebt hat. 

In Inhalt und Darstellungsweise reiht sich 
der Band wiirdig den bisherigen, gut bewahr- 
ten Biichern der Serie an. Die Erfahrungen 
einer mehrere Jahrzehnte langen Lehrtatig- 
keit befahigen Universitatsprofessor Dr. J. 
Liska wie keinen anderen, den wesentlichen 
Teil des umfangreichen Stoffes in geeignetster 
Weise auszuwahlen, so daB seine Biicher trotz 
aller Gedringtheit und ihres relativ geringen 
Umfanges im wesentlichen alles Wissens- 
werte enthalten. Verwickeltere, in der Praxis 
selten beniitzte Lésungen werden vom Ver- 
fasser nur erwdhnt, doch verweist er fall- 
weise auf das einschlagige Werk des Literatur- 
verzeichnisses, in dem der Leser die ein- 
gehende Beantwortung der betreffenden Frage 
nachzuschlagen vermag. 

Der vorliegende vierte Band behandelt 
einerseits die allgemeine Theorie der Asyn- 
chronmotoren, andererseits die praktisch be- 
wahrten Methoden ihrer Bemessung. Im 
Band finden sich 31 Zahlenbeispiele, deren 
5 im Grunde genommen vollstandige Durch- 
rechnungen der elektrischen Kennwerte je 
eines Motors oder Laufers darstellen. Dariiber 
hinaus sind in zahlreichen Tabellen und 
Schaubildern teils gut bewahrte empirische 
Daten, teils GrdBen und Werte zusammen- 
gefaBt, die sich sonst nur auf Grund lang- 
wieriger Berechnungen ermitteln lassen. Da- 
mit bietet das Buch einen iiberaus wertvollen 
Behelf auch fiir jene Fachleute, die in der 
Bemessung von Asynchronmotoren bereits 
praktisch tatig sind. 

Der Stoff des vierten Bandes gliedert sich 
in 25 Abschnitte. Einer Besprechung des 


Arbeitsprinzips im Zusammenhang mit dem 
Induktionsregler, die der erste Abschnitt 
enthalt, folgen die weiteren, den rotierenden 
Elektromaschinen gewidmeten Kapitel. In 
den Abschnitten II—VII finden sich die 
Ableitung der Ersatzschaltung rotierender 
Elektromaschinen, ferner — von diesen aus- 
gehend — die Konstruktion der Vektor- 
diagramme sowie die Berechnung der Lei- 
stungen, Verluste und Momente. Nebst den 
langwierigen, genauen Berechnungsmethoden 
sind auch die in der Praxis verwendbaren 
guten Anndherungsverfahren aufgezahlt. Der 
Abschnitt VIII handelt vom Kreisdiagramm 
des Asynchronmotors, wihrend im IX. Kapi- 
tel die Stander- und Liéuferwicklungen ein- 
schlieBlich der Wicklungen von Polumschalt- 
(Dahlander-)Motoren beschrieben sind. Hier 
findet sich auch die Umrechnung (Reduktion) 
der SekundargréBen auf die Primarseite, 
u. zw. auch fiir den Fall von Kafiglaéufern. 
Der X. Abschnitt behandelt den Betrieb von 
Einphasenmotoren nach der Methode der 
symmetrischen Komponenten. 

Die Kapitel XI— XIII sind den einzelnen 
Teilaufgaben der Maschinenkonstruktion ge- 
widmet. So enthalt Kapitel XI die Berech- 
nungen des Magnetisierungsstromes, der 
Abschnitt XII die Berechnung der Streuungs- 
reaktanzen (Nutenstreuung, Kopfstreuung, 
der von den Oberwellen herriihrenden Streu- 
ung, EinfluB der Schrittverkiirzung und der 
Nutenverdrehung) und schlieBlich der Ab- 
schnitt XIII die Berechnung der Verluste. 
Fiir die Oberflaichen- und fiir die Zahnpul- 
sationsverluste erhalt der Leser Formeln 
anhand empirisch ermittelter Konstanten. 

Die Kapitel XIV—XX stellen kurze Zu- 
sammenfassungen von Fragen des Betriebes 
von Asynchronmaschinen dar. Im besonderen 
behandelt Abschnitt XIV die verschiedenen 
Arten des Anlassens von Dreiphasenmotoren, 
Kapitel XV hingegen das Anlassen von Ein- 
phasenmotoren, waihrend Abschnitt XVI den 
Methoden der Drehzahlregelung gewidmet 
ist, wie sie sich aus der Anderung von Pol- 
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zahl, Schlupf oder Frequenz ergeben, wobei 
auch die Kaskadenschaltung zweier Asyn- 
chronmotoren besprochen wird, wahrend 
Kapitel XVII zur Ganze von den Kaskaden- 
schaltungen handelt. Im Abschnitt XVIII 
findet sich eine genaue Besprechung des 
Kreisdiagramms synchronisierter Induktions- 
motoren, im Abschnitt XIX hingegen die 
Darlegung der Leistungsverhaltnisse an den 
Wellen elektrischer Maschinen und im Kapi- 
tel XX eine eingehende Behandlung des 
Generator- bzw. Motorbremsenbetriebes. 

Abschnitt XXI befaBt sich kurz mit den 
durch die Oberwellen verursachten parasi- 
tairen Momenten und in diesem Zusammen- 
hang mit der Wahl der Nutenzahl von Kafig- 
laufermotoren. Ebenso kurz sind auch die 
Fragen der Erwarmung und Kihlung im 
Normalbetrieb im Abschnitt XXII gestreift, 
da sie in Band II, III und IV der Serie bereits 
eine eingehende Behandlung erfahren haben. 
Abschnitt XXIII beschreibt die Prifungs- 
normen fiir Asynchronmotoren sowie die 
Methoden der Trennung (Messung) zusatz- 
licher Verluste. 

Der Abschnitt XXIV handelt von der Be- 
messung der gewickelten und der einfachen 
Kafiglaufermotoren und gibt eine Aufzahlung 
der fiir die Konstruktion erforderlichen Aus- 
gangsdaten. Als Beispiele sind die Bemessung 
eines 330 kW-Schleifring- und eines 2,8 kW- 
Kafiglaufermotors angefiihrt. 


BUCHBES PRECHUNG 


Der den Motoren mit Stromverdrangungs- 
laufer (Spezial-Kafiglaufer) gewidmete letzte 
Abschnitt stammt aus der Feder Istvan 
Székelys. Nach einer allgemeinen Unter- 
suchung der einschlagigen Fragen wird die 
Bemessung von Tiefnut- und Doppelkafig- 
laufern behandelt, wobei auch auf die Ge- 
sichtspunkte der Konstruktion eingegangen 
wird und vier Zahlenbeispiele fiir die Bemes- 
sung ausgefiihrt werden. 

Das Buch, das den padagogischen Anforde- 
rungen voll entspricht, ist das Produkt einer 
miihevollen Arbeit von hohem wissenschaft- 
lichem Niveau. Auf®erst lehrreich sind die 
Zahlenbeispiele Nr. 8, 19, 20 und 21, in denen 
vier Varianten des bereits erwahnten 330 
kW-Motors durchgerechnet sind. Bei unver- 
andertem Stander beziehen sich diese Bei- 
spiele auf die verschiedenen Ausfiihrungen 
mit gewickeltem, mit einfachem Kafig-, mit 
Tiefnuten- und mit Doppelkafiglaufer. Sol- 
cherart lassen diese Zahlenbeispiele den Ein- 
fluB der Lauferausbildung auf die Betriebs- 
eigenschaften des Motors klar erkennen. Eine 
tabellarische Zusammenfassung der Ergeb- 
nisse wiirde eine noch gréBere Ubersichtlich- 
keit ergeben. 

An diesem Hochschullehrbuch werden 
nicht nur die Hoérer, sondern auch die bereits 
praktisch tatigen Ingenieure in Betrieben und 
Forschungsinstituten Freude und Nutzen 


finden. 
O. BENEDIKT 


MEANHUHACKOE OBOPYJOBAHHE 


Zz © 
T pec \OBAHVA, pe T5ABIAEMbIe MC IMITMHOW K ROHCTPYRITH 
peHTTeHOBCRUX AMTMApAaTOB 


ll. WEAK 


C Hauvasia OTKPbITHA PeHTreHOBCKHX sry yelt 
BpauH-PeHTreHOOrH, KOHCTPyKTOpbI peutre- 
HOBCKHX allmapaTOB H TEXHHKH TeCHO COTpyZ- 
HHYAIOT Apyr c Apyrom. Hemuoro umeertcs Ta- 


_ KX OTpacsieii MeAUMMHEI, KOTOpHIe TpedoBa nH 


Obl OT paOOTHHKOB TakOli BHICOKOM TexHuyec- 
KOH NOMPOTOBKH Kak pagMomnorua. Hemuoro 
TalOKe HW TaKHX OTPacneiH MpOMbIUIeHHOCTH, 
KOTOpble TpedoBanM Ont OonbUINxX oOOMINXx 
MeQMUMHCKHX 3HaHHH U CO3HAHHA OTBeTCT- 
BeHHOCTH, 4eM OOACTh KOHCTPpyupoBaHHuA 
PeHTreHOBCKHX alllapaTOB, KOTOpble B pe- 
3ylIbTaTe He COOTBeTCTBeEHHOH AIA >KHBOTO 
OpraHu3Ma KOHCTPyKUMH WIM BCe_CTBHe 
HeMpaBUsIbHOrO MX TIPpHMeHeHHA MOTyT Ha- 


“HecTH HenompaBuMblii Bpen. 


VMmeHHoO mosTOoMy HeOOXOAHMO TeCHOe 
B3aMMOfeHCTBHe Bpaueli-peHTreHO0rOB U 
KOHCTPYKTOPOB PeHTTeHOBCKHX alilapaTos. 
TlocrosHHO pacTymlve TpeOoBaHHA Bpaueii- 
PeHTreHOOrOB BCerfa ABIANMCh KpynHel- 
IMM CTHMYJIOM [JIA KOHCTPyKTOPOB peHtTre- 
HOBCKHX allMapaTOB, M Hao0OpoT, HOBBIe, 
Oomee MOMIHbIe, OOMee COBEPLIeEHHbIe HM COBpe- 
M€HHbI€ P€HTTeHOBCKHe allMapaTbl La1oT BO3- 
MO*KHOCTb BPauaM MPpOU3BOAUTb HOBbIe MesH- 
WHHCKHe HaOsIOfeHuA MU paspadaTbIBaTb C 
TIOMOM[bIO PCHTTCHOBCKHX allllapaTOB HOBbIe 
MeTOAbI MU cocoon jIeYueHHA. 

PesyIbTaTOM 9TOrO B3AaMMOJeHCTBUA ABH- 


-jl0Cb TO, YTO PeHTTeHONOrMA 3a HECKOJIBKO 


WecATMNeTHH Mpoulna Takoli OypHbIit MyTb 
pasBuTuxA, KOTOpbIii MoYTH He HaOsOaJICA 
B Apyrux oOmacTax MeqMUMHI. Ene yeTBepTb 
Beka TOMY Ha3aj_ BO BCeEM MHpe HaxOfHJIOCb 
B 9KCHTyaTawuu OrpOMHOe YHCIO TAKUX PeHT- 
TeHOBCKHX allMapaTOB, MOL[HOCTb KOTOPbIx 


ene AOcTursa 70 KB MY KOTOPBIX elle HMeacb 
BO3MO)KHOCTb HeMOCcpeACTBEHHOTO NoparKeHuA 
TOKOM. A 3a Mpomesuine c Tex NOP ABapWaTb 
JI€T MbI WOOWIMCh Toro, uTO OesoMacHOCcTD U 
TIOUTH HeOrPaHW4eHHbIe MOW{HOCTH yoKe He 
ABIAITCA Mpodsmemo;. 

Kpome Toro Ha nepeqHMit NaH BHI 
HOBbI€, YaACTHYHO PaspelIMMbIe, a YaCTHUHO 
M HepaspeluMMpre TexXHWYuecKHe MpoOsembl, 
TpeOy1olmmMe OT 3aMHTepeCOBaHHbIX CTOPOH 
elje Ooee TecHOrO COTpyfHHYeCTBa. ITO C 
OAHOH CTOpOHbI! BOMpocbl aBToMaTusallMi 
almapaToB, a C fpyrol cTOpoHb! BoMpocel 
3all[UTbI OT PEHTTEHOBCKUX Tye. EcrecTBeH- 
HO, KOHe€Y4HO, YTO HapAy C 9THM CyulecTByeT 
eile OOsbUI0e YMCIO 3HAYMTEJIbHDIX YaACTHbIX 
mpoOsemM UW eKeMHeEBHAaA TipakTuKa OyyeT 
BbIJ[BHTraTb BCe HOBbIe M HOBbIe TAKHe UACTHBIE 
mpoOsemMpl. OfHAaKO, AIA Hac, PeHTTeHOJOFOB, 
HaHOosee Cepbe3HbIMH KadKYTCA B HAaCTOAIIee 
BpeMA MMeHHO 9TH Be MpoOseMbl. 

Bonpoc aBToMaTusaluu peHTTeHOBCKUX 
ammapaToB B paMKaX OOWIMX cTpemjeHHi 
TeEXHUKH K ABTOMATH3aUMH Mpowes FOBOIIbHO 
OonbUOH NyTbh pa3sBuTHA. HecmoTpx” Ha Bce 
9TO MpeMMYyUeCTBO, MMEIOTCA HM OMpeee HHBIC 
HefOCTaTKH, HM MMeHHO MosTOMy A CO cBoel 
CTOPOHbI He ABJIAIOCb CTOPOHHUKOM Upe3sMep- 
HOM aBToMaTu3auuu. ABTOMAaTH3al[uA B TOM 
CMBICI€, UTOObI BOCIIPeNATCTBOBATb BCeM 
BOSMOXKHOCTAM TMeperpy3KH PpeHTTeHOBCKOli 
TpyOKU M BO3MO)KHbIM MPOHSBOACTBEHHDIM 
aBapHAM PeHTTeHOBCKHX alllapaTOB — ]feJ10 
momesHoe HM xopomee. Taka 2Ke aBTOMATH- 
3alua, IpH KOTOpOH — Kak 9TO MpHHATO 
TOBOpHTbh — «ake peOeHOK CMO)KET ympaB- 
JIATb P€HTTeHOBCKHM alllapaTOM), He O3Ha- 
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yaeT HeripemMeHHoro MpenmyuyectBa. Ilo moemy 
oMbITy HcnpaBseHHe TaKHX aBTOMATOB ABIIA- 
eTCA HCKIIOUMTEIbHO TPYAHbIM feOM, Tpe- 
OYIOUIMM CMelHaJbHbIX 3HAHHH, a 9TO O3Ha- 
yaeT MOTepO MHOFHX MoesHbIxX pabounx ua- 
COB, UTO B Haulu HH, B MepHos BCe BOspacTa- 
1OULMX TpedoBaHHH, MpebABIAeCMbIX K PCHT- 
TeHOJIOrHH, ABJIAeTCA YaCTO OYeHb BPe/HbIM. 
TakanA aBTOMAaTH3alHA, ClyKallad ympoule- 
HHO He Camoro alllapaTa, a TOJIbKO OOpallie- 
HHO C HUM, YaCTO TIpecueqyeT KOMMEep4eCKHE 
Wes HM HalipaByeHa cKopee K TOMY, UTOOBI 
TaKOH «1erKO yupaBsAeMbIity HW JOObIM MOry- 
mun ObITb MCMOub30BaHHbI annmapaT Mor 
ObITh KYIIeH JHOObIM YeNOBeEKOM Oe3 BCAKOM 
ocodoit 3a00THI. B 9TOM HW KpoeTCA HacToAMaA 
onacHocTp! ToT, KTO KyNMT peHTreHOBCKHi 
ammapaT, OyfeT He TOKO YMpaBJIATb UM, HO 
uM padoTaTb Ha HeM, JIeUHTb, OOCIeEAOBaTb 
OOJIbHEIX, CTAaBUTb [MarHO3bl WU MpPpHMeHATb 
Tepanuw. OTy YacTbh padoTbl, OMHAKO, He 
CMOKET OOMErYHTh HAKaKadA aBTOMAaTHKAa. 91 
yacTO BHJes, YTO TaKHe erKO yUpaBsIAeMble, 
COBPeMeHHBIe alilapaThl MpoOy>K Lau B OOJIb- 
HbIX Bepy B TO, YTO C HX MOMOLIbIO MO>KHO 
NYUue MpOBOAUTh PeHTTeHOBCKHe MCccye0- 
BaHHA; aOCypMHOCTh TaKHx yOexKTeHHH He 
TpeOyeT, pasymeeTcA, OCOObIxX Pa3sbxACHeHHit. 

3a MocneqHHe [Baath J1eT B CBASH C KOH- 
CTpyKuMelH PeHTTeHOBCKHX allMapaTOB Bce 
Oonee Ha HepBbiit MaH BbIXOAUT TakoKe U 
MmpoOsemMa 3aulHTbl OT PeHTTeEHOBCKHX Jy4ei;t. 
B 9TOT Mepvoy MbI MO3HAKOMUJIMCh C YaCTHIO 
OuonOrMyYeCcKOrO BIINAHHA Jryyelt. B cBsasu c 
9THM K HMeBLUMMCA [0 CHX MOP 3HAYMTEIbHbIM 
mpoOemam mpHOaBusach elle OHA He Manan 
3anaya: oOecneyeHne 3aluTbl OT u3s1y4eHHit 
O0JbHOrO, BPaya HM OOCsy>KHBaloulero Mep- 
coHaia. M3pecTHO, ¥TO COBepleHHan SalluTa 
OT M3JIY4YeHUA, TO ECTb Takasw 3alllliTa, KOTOpan 
MOJIHOCTbIO UCKNOYAeT 1000 styYeBOe MOpa- 
*KEHHE, HE MOKET ObITh OCyUecTBIeEHa. B 
ITOH OONACTH peUb AelCTBHTeENbHO MODKET 
MTTH JIMib O KOMMpoMHccax. B TaKHX y3KUX 
PaMKaX He MMeeTCH BOSMO)KHOCTH OOCYAUTE 
KOMIMIeKC MpoOOeM 3al{MTLI OT PeHTTeHOB- 
CKUX M3J1yYeHHi, OAHAKO HeOOXOAHMO BHYy- 
WHMTb JIOAAM WH B HaCTOAUMit MOMeHT 9TO 
BakHee BCeroO — 4YTO COBePUIeHHOrO 3alH- 
UlCHHOrO OT H3NyYeHHA alMmapata Het. OTo 


HeOOXOJMMO MOAYEPKHYTb NOTOMY, UTO B CBA- 
3H C PeHTTeHOBCKMMH allmapaTaMH u oOopy- 
OBaHHeM He OfHA GupmMa TosyepKuBaeT 
(COBepweHHy!0 3alMTy OT peHTTeHOBCKMX 
gy4eliy. ITO, OMHAKO, TAHT B CeOe OUeHb OONb- 
uly0 OMacHoOcTb. COOTBeTCTBeHHO He Mogro- 
TOBJICHHbIM Bpau, a BOSMO)KHO HM He cielMa- 
JIMCT-PeHTTeHOJOF, KOTOPbIM He 3HAKOM TOUHO 
C yHOMAHYTBIM I0J10%KeEHHEM MODKET PadoTaTE 
Ha allmapatTe 0e3 CO3HaHHA OTBETCTBEHHOCTU 
M cielMpuku anmapata. MW B 3TOM, B HeOrpa- 
HHYeHHO PacTAHYTOM BPpeMeHH MpocBeuMBa- 
HHA, B MIpOCBeYHBaHHH, KOTOPOe Bes10Cb alima- 
paTaMu, padoTaBLUMMH Ha BbICOKOM Harpy3ke, 
c Oombulei 4uem TpeOoBanocb cunO0H TOKa 
Hallps>KeHHeM, KpoeTCH HaHOonbWaA omac- 
HocTb. B TeyeHHe MocseqHUX JIeT BCe ACHee 
H pelluTesbHee MOATBep»KAaeTCA, YTO HapALy 
C COMATOOrMMYeCKHMH NOBPe>KAeCHHAMH 3Ha- 
YATeEIbHY!O POJIb B BOSHHKHOBeCHHH TeHeTH- 
4eCKMX NOBPerKAeHHH CbIrpasIM MCKJIOYHMTESIb- 
HO PaClIpOcTpaHHBLIHeCA PeHTTeHOBCKHe HC- 
cilefopaHiaA HW oOnyYeHHA PeHTTeHOBCKHMH 
sayuyamu. MMeHHO MOsITOMy MCKJIIOUMTebHO 
Ba)KHO C TOUKH 3peHHA TaKOH 3allMTbI PeHT- 
TeHOBCKOrO OOOPyAOBaHHA NOAYEPKHYThb YTOT 
Boripoc. }KemaTesbHO 6bI10 Obl, B OCOOeHHOCTH 
B TeX MeCTax, re allMapaTOM MOsb3yOTCA He 
CMelHanHCTbI-peHTreHONOr, MpHiaraTb K 000- 
PYAOBaHHIO HHCTPYKUHIO AIA MOUb30BaHUA, 
KOTOpac OOpalllaeT BHHUMaHHe HMe€HHO Ha 9TH 
TOUKH 3peHHA, HM MOCTaBJIATb almapaTbl BMe- 
cTe C TaKMM TOHaj0-3all[HTHbIM YCTPOHCTBOM, 
IIPHMeHeHHe KOTOPOTO CHDKaeT JO MHHUMyMa 
OMaCHOCTb NOBperKeHHi. 

J{OBOIbHO 3HAYHTebHOe CpeACTBO mMpe- 
OTBPallleHHA JTYYeBLIX MOPaxKeHHit A BIDKY 
B TOM, eCJIH IPH MOHTaKe HM YCTAHOBKEe B Ka- 
OWHeTe peHTreHOBCKMX alnapaToB OyAyT 
YUHTHIBATh HallpaBJIeHHA BOSMOKHOFO pac- 
ceAHUA JIyy¥el, H PUpMa, MOcTaBsAIOMIaA al- 
TlapaTpl, CaMa yCTaHaBJINBasia HW MOHTHpOBasa 
HX TaKHM 0Opa3soM, YTOOBI B 9THX HaliIpaBsle- 
HHAX He ObII0 BOSMOXKHOCTH HaXOJMTbCA HH 
OOJIBHBIM, HM OOCIYKUBalouleMy Mepconasy. 
Hakouell, CYaCTJIMBbIM CO“eTAaHHeM aBTOMa- 
THKH WM YCHJICHHEM 3allMTbI OT PEeHTTeEHOBCKHX 
nyuel Opi0 Obl TakOe aBTOMATHYeCKOe ycT- 
poiictBo, — KOTOpoe MBI BCe C pafOcTDIO 
NIPHBETCTBOBAJIN Obl, KOTOPOe ABTOMATHUeECKH 


BbIKI0YaIIO Obl PeHTTeHOBCKHH anmaparT m0¢c- 
wé UsMepeHHA OpeseneHHOrO KOsIMUeCTBa 
nyyeli M STMM caMBIM TonOKHMNO Op KOHeL 
Meperpyske, HacTyMarouleH BCeACTBUe mIpo- 
cBeunBaHuA. OcodeHHO NosAYepKUBaeT 3HaUe- 
HMe 9TOrO BOMpOca TO OOCTOATeIbCTBO, 4TO 
OTHOCHTEJIBHO YCHIINTeIA H300parxKeHHA OUCHb 
MHOrHe, B MepBy!0 O4epeb HE CHelMaNHCTHl, 
CUHTAIOT, YTO OH B COBEPWeHCTBE 3aMUaer 
_ OT syuel, H NosTOMy — Kak 00 9TOM roBOpHT 
Hall COOCTBeHHbIM ONbIT, MpHOOpeTeHHBIi BO 
MHOrHX OMepalMOHHEIX — ero MpuMeHAOT 
OesrpaHH4Ho AONroe Bpema Oe3 BCAKOM mpes- 
BapHTeJIbHOH afanTalun. 

B Hallux peHTreHOTepalleBTHYecKHX y4- 
POKACHHAX yoKE C CAMOrO HaYasIa OOPalla1r 
ropasqo0 OonbuI0e BHHMaHHe Ha H3Iy4eHHe. 
B cOOTBeTCTBHM C 9THM 3alllTa HauiMx PeHT- 
reHOTepaneBTHYeCKHX alimapaToB Oosee co- 
BepwieHHa. Hawi pentreHoTepaneBTuyecKHe 
anmapaTbl OOBMYHO TPyAHO MepesBuraemyl, 
pacnos0>KeHbI B KaOMHETAX C TOJICTbIMM CTe- 
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HaMH MJIM CTeHaMH, BbIJIOXKeHHbIMH CBHHILOM, 
BC€ CUHTAIOT 9TO eCTeECTBeEHHOM, Camo co6o10 
pasymeroulelicA MpHHayexKHOCTbIO peHTre- 
HOTepaleBTHYeCKUX alllapaToB. Y juarHo- 
CTHYeCKUX alllapaTOB, OAHAKO B WesIX yAe- 
WeBJICHHA MPOMSBOACTBa, B MHTepecax Oomce 
H3AN,HOrO HM COBpeMeHHOrO OupMmeHHA U 
odecmeyeHHA yoOcTBa Bpaueli uacTO Jake 
y CaMbIX COBPeMCHHBIX allmapaToB He oOpa- 
MaioT BHUMAaHHA WM WpeneOperalor HeoOxogn- 
MOH SallHTOl OT peHTTeHOBCKHX JIyyeli. ITO 
HaflO CUHTaTb HeONYCTHMBIM MM B WeHTpasu- 
30BaHHOM NOpsAyKe M03a00THTECA O TOM, UTO- 
ObI Ha BCeX J[MarHOcTHyecKHXx ammapatax Opin 
oOecneyeHbI XOTA elle H He yKa3aHHble TOUHO 
B CTaHfapTax MOBTOPHbIe H3MepeHHA 3alIMT- 
HbIX ycloBuli. B Bexrpuu mosTomy BBejeH 
CHCTeMaTHYeCKHH KOHTPOJIb SalMTbI OT PeHT- 
TreHOBCKHX styyell. A Halll 3aBO], BbIIyCKato- 
IMM PeHTTeHOBCKHe aliMapaTbl, B KOHCTPyK- 
I[MAX MOCIEMHUX JIeT BBIHeC ITY TOUKY Spent 
Ha MlepeqHuH maH. 


PP) 
Poab WM BHAVeHHe MeTOTa OCT RAX Tye 
B COBPEMEHHDIX peHTTeHoTWarHocTudqechux YccleIOBAHKVAX 


3. YHEBEK u 9. MELITEP 


3a nocnesqHMe ECATUIIETHA MHOFOUMCJIeH- 
Hble COOOMIEHHA 3AHUMAIMCh METOOM, U3BeCT- 
HbIM I10/, HASBAHHeM «(TEXHUKA DKECTKUX Jy uel) 
(Hartstrahltechnik) T.e. mo cyllecTBy TeM 
BOMPOCOM, KaKUM O0pa3s0M MO>KHO ObIIIO Obl 
IIpOMSBOAMTb PeHTTeHOBCKMe CHHMKM Oosee 
palMoHanbHo. Crpemmenne K pasBuTHI0 Camo 
lesecooOpasHoH TEXHUKU M3rOTOBJICHHA PeHT- 
reHorpamMM IIpuBes0 K HallpaBsIeHH10O, MocTa- 
BUBIUeMy Cede esIbIO HSrOTOBUTb CHUMKU 
OesyMpeyHOH I[eHHOCTH NyTeM NoebILMeHHA 
HallpsKeHHA pu cbheMKe (kV) uM pH OfHO- 
BPCMCHHOM S3HAaYHTeIbHOM CHIDKeHMM BeJIM- 
unH mAs. IIpu paspaOoTKe 9TOM MeTOAUKU B 
3HaUNTebHOH Mepe ObIIO MPMHATO BO BHH- 
MaHHe HeOOXOMMMOCTh Ip MsroToBueHHH 
C’beMOK, 110 BOSMO)KHOCTH, CHU3HTb O3y OOsy- 
ueHHA, KOTOPOH TosBepraetca OombHOH. 3a 
mlocmeqHue TOAbI YTO TpeOoBaHue Bce alle 
BbIABUrasOCbh Ha WepeqHul mMnaH, WOO Bce 
OombUe BOspOCO UNcCNO paguoOuonoros, 
oOpaTHBIUNX BHUMaHMe Ha TOT (baKT, 4TO Fo- 
HajlOBbI COCTaB 4eIOBeYueCTBa, ero Hacwel- 
CTBeHHas Macca, MOABepraeTCsA BCe MOBbIINIAIO- 
WIeMyCA BpeHOMY elHCTBHIO PeHTTeHOBbIX 
ayueii. A UMeHHO, JeI0 B TOM, 4TO OTMasa10- 
mee Ha AyUly HacesIeHHA YMCNO PeHTreHOB- 
CKUX MCCIeOBAHHH yBeMUMBaeTCA BO BCeM 
Mupe, HW K STOMY elle MOOaBIAeTCH MOBHILICH- 
Hav PpaWOaKTHBHOCTh aTMocieppl. Sto of- 
HOSHAYHO C TeM, YTO B pesysbTaTe Morsomae- 
MOH SHepru H3IyYeHUA B HacyeACTBeHHOIt 
Macce MOryT BOSHHKHYTb Take M3MeHeHHA, 
BCJIEACTBHE KOTOPbIX UYHCIO JeTaIbHbIX Ba- 
PHaHTOB B TOTOMKaX MOBbIIMaeTCH, YTO BeCb- 
Ma >Ke€aTeIbHO ObII0 ObI, TO Mepe BOSMO>K- 
HOCTH, YMCHbIIMTb. 


B mepuog 40 IpHMeHeHuA TeEXHUKM >KeCT- 
KUX sryuelt cTpemsieHHe OBO HallpaBseHO 
Ha CHIDKeHHe fO3bI OOyYeHHA OOJbHBIX 10 
Oomee HU8KOM BeIMYMHbI MyTeM MOMeLIeHHA 
BiepeA MecTa BbIXOJa MyuKa syuell peHT- 
TeHOBCKOM TpyOKM CpaBHHTeIbHO TOJICTOrO 
(3,0 MM) aslOMMHMeBOrO MusbTpa, 4TOOEI Ta- 
KUM OOpas0M YCTpaHUTb He HrparouMe pos 
B CO3aHHH PeHTreHOrpaMMbl MAKE KOMIMO- 
HeHTHI H3IyueHUA. ITO pelieHve XOTA MU TIpH- 
BeIO K SHAYHTeIbHOMY YMCHbUICHHIO J03bI 
oOsyYeHHA MOBepXHOCTH Tena CHMMaemoro 
ula, OMHaKO, JOCTHrHyTpIit pesynbTaT He 
ObI YLOBNeETBOPAIOWIUM, HOO HesaBHCHMO OT 
TOJIMIMAbI IpHMeHAeMOro PuIbTpa, NOBLICHTb 
XKECTKOCTh, MPOHHKaroulylo CMOCOOHOCTh H3- 
JIYYeHUA CBepX Tak Has. IpesesbHOM AMHbI 
BOJIH, ONpedeseHHOH Hallps>KeHHeEM TIPU CHA- 
THH (kV) BO3M0.KHO HCKIOUMTeIbHO MyTeM 
NOBbIMeHHA HallpsKeHUuA (kV). BBugzy Toro, 
uTO B PpeHTreHOAHarHocTHKe oOmIeqelcTBH- 
TCJIbHBIM MPaBHJIOM ABIAeTCA, YTO TOBBIILEe- 
HHeM Hallps>KeHHA B SHAYNTeIbHOH Mepe 
MO>KHO CHH3SHTB MAS, HOO HS KOTMUeCTBA H3- 
JIYYeHHA C OON_WIOH MpoHuKaromleli cmocob- 
HOCTbIO MeHbINe MOrOMaeTCA TesIOM MCccwe- 
AyeMOro JIMla WM OOuLUIee KOTMYUeCTBO MOTIAa- 
WlaeT Ha TleHKy, OsaroqapaA Yemy cosfaeTcaA 
TO“epHeHHe, BECbMa MOHATHO, YTO UCCeO- 
BaTeJIM COBEPIWICHHO MpaBMIbHO UCKaIM pe- 
IeHHe B 9TOM HalipaBJIeHHH. 

Cspnue 30 meT TOMy Hasaq Beep, Kak ul 
Saxep, anee WImeGianu, nompiranuch upi- 
MeHATh [IA HarHOcTHyecKHX Iewei Hanps- 
oKeHHe cape 100 kV. B reyenne npomlenmmx 
C HX SKCMePHMeHTOB AeCATHNeTHH OCHOBHbIe 
IIPHHUMMbI STOTO MeTOAa OBI BLIACHEHbI He 


Pie. 7. 


TOJbKO TeOpeTHyeCcKH, HO VM B KJIMHMYeCKOL 
npakTuKe. IIpunuun MeToga CBOAUTCA, Cc Of- 
HOM CTOPOHBI, K TOMY, YTO IPM NMOBbILeHHM 
HallIpsKEHUA MOWHOCTh PeHTTeHOBCKOM TpyO- 
KU (p/MHH) BOSBbIWaeTCA Ha OMKBaspaT Ha- 
MPDKeHHA, 3HAYHT, B TAKUX CyYaAX, Kora 
HallpspKeHHe Ha TpyOKe C KOHBCHIMOHAJIBHO 
BeJIMYMHOH UpumMepHoO B 70 kV, c KOTOpOH 
OOLIYHO H3rOTOBIAIOT PeHTTeHOrpaMMbI Jier- 
KUX, MOBbIWaeTcA 20 130 kV, npu Heu3sMeHHOH 
MOIIHOCTH JO3bI (p/MHH). OfHaKO, 9TO elle 
He O3HaYaeT, UTO KOMKA Uccuesyemoro JIMA 
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OdbruHbI aTepoO-aTepasbHbIli PeHTTeHOBCKHM CHMMOK uepera. DakTOPbl IKC- 
nosuuuu: 85 kV 200 mA, 0,6 cex, Ilorrep-bykku 


NOABepraeTcA 3HAYMTeNbHO MeHbIIel 03e 
oOmy4eHHA, a Tpexkye BCero TO, 4TO U3 CO3- 
WaHHOrO HalpsyKeHuem 130 kV u3nyyuenua 
3HaUHUT U3 JO3bI, MOMa arouse Ha MOBePXHOCTb 
Tela, MeHbUIe TOrsoulaeTCA U4esOBeUeCKUM 
TeJIOM, HU OOMbUIe MOMafaeT Ha IIeHKy, B pe- 
3yJIbTaTe YerO MO)KHO COKPaTHTb BPeMA 9KC- 
NOSHUMM, TO €CTb CHH3HTb MOABep»xKeHHOCTb 
OOJbHOrO BPeAHOMY BJIMAHHIO PeCHTTeHOBbIX 
myyelt WpHOsmusnTesbHO Wo 1/5 yacTu, MIM oKe 
CHUMKU MODKHO 3aCHATb 3 OOsIbIUero pac- 
CTOAHUA, TO ecTb BMecTO 1,0—1,5 mM us 2 nM 
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jane 3 M, TO ABJIACTCA BECbMa CyleCTBeH- 
HbIM MIpeMMyWleCTBOM C TOUKH 3peHHA OPTO- 
pentrenorpaduyeckoro u300paxKeHHA. 

B oOTHOUIeHHH OObEKTHBHLIX padMO@usn- 
YeCKUX OCHOB ITOTO BOMpOCa, MOKHO, MCKAY 
pou, omMpaTpeaA Ha MccmeqoBaHHA Bak- 
CMQHHQ, KOTOPbIlt ycTaHOBMJI, YTO Halip. B 
culyuae MIpHMeHeHHA PeHTTeHOBbIX JIy4eH, CO3- 
JaHHbIX Ip Hamps>KeHHu 120 kV no cpaBHe- 
Hut c 60 kV mp OfMHAaKOBOM HHTCHCMBHOCTH 
TOKa Hakasia, 3a 20 CM-OBbIM BOJAHbIM (PaHTO- 
MOM (COOTBETCTBYIOWIMM CarriTasIbHOMy /\a- 
MeTpy HOPMaJIbHOL rpyAHOH KIeTKM) Ha T1eH- 
Ky MoMaqaeT TakOe KOJMUECTBO JIy4eH, YTO B 
cyyae cosfqaHHoro HanpsyKeHuem 120 kV 
U3YYeHHA, BPEMA IKCMOSHIMM MO)KHO YKO- 
potutp oT 1/5 go 1/7, uO0 B ompeseneHHEIx 
mpefeswax, He3aBHCMMO OT J\JIMHbI BOJIH (Ha- 
lipsoKeHUA Ha TpyOKe) B CyYae MpHMeHeHuA 
yCHJIMBalollero 9KPaHa HeEOOXOAMMO [IA T0- 
Ye PHeHMA MeHKM MpuOd. KOMMYeCTBO B 2 Mp 
PeHTreHOBbIx styY¥el. MccneqyA B3AaHMOCBASb 
Haflaroule Ha Tes10 M BbIXOAAMeH U3 Tera 103, 
B Clyyae TIpHMeHeHHA HallpsKeHUA 60 kV u 
20 cM-OBOro BOAAHOrO PaHTOMa, COOTHOWEeHHe 
Naame B daHTOM UM BHIXOAAUeH U3 Hero 
403 paBHo 100:1, B TO BpeMA Kak B CyIyy4ae 
HallpsKeHHA 120 kV 9To cooTHomeHHe 20 : 1, 
TO e€CTb, KaK Mbl BUAMM, U8MepuMoe 3a 20 CM- 
OBbIM BOJ[AHbIM (PaHTOMOM H3Iy4ueHHe B MATb 
pasa Oobule B pesyIBTaTe yBeuMYeHHA Ha- 
IpsKeHuA OT 60 kV no 120 kV. CneqosaTemb- 
HO, TEXHUKOM >KeECTKMX sIyueli CyuecCTBeHHO 
MOOKHO CHH3HTb He TOJIbKO MOBeEPXHOCTHY1, 
HO HM MHTerpasibHyl0 /03bl. 

SHaUHT, TIpaBO Ha CyllleCTBOBaHHe Tak 
Ha3. T€XHUKM >DKeCTKUX JIyyell OMpeenseTca 
mpexkse Bcero Tem (akTOM, 4TO AJIMHA BOJH 
MKECTKOFO) H3JIyYeHHA Kopoue, ero MpoHu- 
Katollad CHOCOOHOCTb OOsbUe, H MOSTOMY IPH 
OMMHAKOBOM KOMIMYeCTBE Maaoulux jy4uelt B 
OOMIEM MOOKHO B M3BeCTHBIX Mpesenax, [0- 
OUThCA OOsee HHTeHCHBHOrO MOYepHeHMA Ha 
TI€HKe, YEM TIPHMeHeHHeM TaKOrO KE KOJIM- 
uecTBa Oosee Msrkux syyell. OHako, Kak 
yoxe ObLIO YNOMAHYTO, ITO OOCTOATeENBCTBO 
UMeeT 3HaYeHHE HE TOJIbKO B OTHOWIeCHHH HeEOO- 
XOAMMOFO JIA MO“ePHEHUA MWIEHKH KOsIMYeCT- 
Ba J1y4eH, HO ropasyo Oonpule c TOUKM SpeHHA 
NOABePKEHHOCTH UCCeyemoro Ha Bper- 


HOMY BJIMAHHIO PeHTTeHOBbIX Jly4eH, TAK Kak 
B CuIy4ae MIpHMeHeHHA MeTOAa DKECTKOFO H3JIy- 
ueHHA COOTHOUeHHe MeXKAY MafarulumM Ha 
uccsieqyemMbiit OObEKT HM BbIXOAAWIMM KOJIN- 
yecTBaMH JIy Yel SHAYHTEIBHO OaronpuATHee, 
ueM Ip OObIUHOM peHTreHorpaduyecKoH Me- 
TOAMKE. 

OjHakO, B MPOTHBOMONOKHOCTh 9TOMY, 
HeCOMHE€HHO, YTO MPH MpHMeHeHHM TeXHHKM 
>KeCTKUX JIyuelt Ha PEHTTeHOrpaMMaxX HMJIM Ha 
9KpaHe, MapassiesIbHO C YKOPOYeHMeM JIMHbI 
BOJIH TyuKa styyeli, CHMDKaeTCA coTorpagu- 
yeCKHH KOHTpactT, Bce Oosee HC¥UesaeT PesKaA 
TpaHuua MexKy TeHAMM KOCTeH WM MATKUX 
yacTeH. BpipaloT »Ke Cyan, Kora 3TO OOcTO- 
ATCIbCTBO HE TONbKO He ABIIACTCA BPeHbIM, 
HO JaKe MOe3HbIM. YUMTHIBAA, YTO Ha (KOHT- 
PacTHEIX)» PeHTTeHOrpaMMax JIerKHX TeHH 
peOp MoKpErIBaloT mpHOnu3snTenbHO 50°/, m0- 
BePXHOCTH JIerKHX, TO OeCCHOpHO, YTO TEXHH- 
Ka 9KeCTKMX JIyueH, B MepBy!0 OYepesb B HC- 
ceOBaHHAX TpyMHOH KTeTKH, UMeeT 3HauH- 
TeJIbHbIe MpeHMyWecTBa. 

C TOYUKH 3peHHA AMarHOCTHKM JIerKHX 
3HaueHHe TeEXHHKH >KeCTKHX Jry¥elt COCTOHT 
lasiee elle B TOM, YTO Ha TaK Has. CJIMUIKOM 
KOHTPaCTHBIX, CJIMWIKOM MSATKHX peHTTeHO- 
TrpaMMaxX HeCOMH€HHO BHJHbI TeHH, KOTOPpIe 
MOryT BBeCTH Hac B 3a0syoxKMeHHe. Tlomepeu- 
HbIe CeYeHHA HeOOUbIHX cOCyqOB MOryT 
KasaTbcA OYaraMH Hi T.. [Ip TexHuKe >KeCT- 
KUX JIy4uei STOT KOMMOHEHT OTHaaerT. 

TexHHKa >KeCTKHX JIyueli BeCcbMa LeHHa 
TakOKe [JIA BbIABJIGCHHA He CTPYKTYPHbIX H3- 
MeHeHHi, Kak Halip. MIpH WCCeqOBaHHH >Ke- 
JIYAOUHOrO MW MMUeBAapHTebHOrO TPakTa, 
KOrjla WHarHOS CTaBHTCA Ha OCHOBe M3MeHe- 
HHA KOHTyp. OjtHakO, TeXHHKa )KECTKHX Jly- 
yell UMeeT TakKoKe CBOH HefOcTaTKH. Jlen0 B 
TOM, YTO KECTKOe H3TyYeHHe NOABIIAeCTCA KaK 
(bakTOp Hepe3KOCTH, KOTOPbI BpeqUT KapTu- 
He. OTOT HEOCTATOK MO>KHO B SHAYMTeIbHOM 
Mepe YMCHbUIMTb CMelWaNbHbIMH pelleTKaMH 
JIA SKECTKUX JIyueH. Kpome Toro paccesHHOe 
H3JIyYeHHe MOKHO yCTpaHHTb mMpHMeHeHHem 
mpeqox%*KeHHOrO I pedeaem MeTOMa, KOTOPpIit 
CBOAUTCA K TOMY, YTO pH UccHe_OBaHUH Jer- 
KUX P€HTTeHOBbIMM JIyYaMH CHUMaeMOe JIHILO 
CTOHT Ha paccTosHHH 10—20 cm oT KacceTHI, 
4uTO B CJlyuae CHHMKA, 3aCHATOTO M3 paccTos- 


Puc. 2. PentreHopcknii CHMMOK Yepera TOrO >Ke Ha. PentreHorpamMMa usroToBseHa 
mp HanpsKeHuu 120 kV 


HMM 2 M, ele He OOyCNOBIMBaeT HM CylecrT- 
BeHHOrO yBeJIMYeHHA, HH 3HAYMTeJIbHOM pas- 
MBITOCTH Ha PeHTTeHOrpaMMax. 

I]pHHumasc BO BHUMaHHe BCe 9TH OOCTOS- 
Te€JIBCTBa, TIOHATHO, YTO TaK Ha3. Te€XHMKa 
dKeECTKUX Jyyelt HAXOAMT WIMpoKoe NpHMeHe- 
Hue, HW YTO HMeOTCA COOOMIeHHA 00 9KCMepH- 
Me€HTax, HalpaBJICHHbIX Ha MU3rOTOBeHHe 
PeHTreHOrpaMM JIerKHX He TOJIbKO HalipsKe- 
HuemM 150—200 kV Ho fake 1000 kV. 

B Hope, ofHako, OOulee MpHMeHeHHe Ha- 
XOAMT HampsKeHve MmpumMepHO 150 kV, u Bce 
BOspacTaeT 4HCIO yUupexeHH, B KOTOPbIx 
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HanpspkeHve oKOO 150 kV nprHmeHseTcaA 
PYTHHHO B ToBcesAHeBHOH MarHocTHyecKon 
paOote. CornacHo cooOuleHuio BaxnHosuyca 
B TamOyprckoit OonbHuue CaaToro Teoprusx 
pe3yIbTaTbI UCCeqOBaHHH, MpOBeeHHbIX pH 
HanpsxKeHuu 200 kV oKasanMcb BeCcbMa Os1a- 
TONPHATHBIMU He TOJIbKO B OONACTH AMarHo- 
CTHKH rpyAHO KeTKH, HO MW HeHposnorun, 
Pe€HTTeHOBCKMX CHHMKOB yepella, 9Hedaso- 
rpaduyeckux, MuoNOrpapvyeckux UccsefO- 
BaHHi XH T.I. 

CyleCTBeHHEIM BOMPOCOM ABJIAeTCA, T0- 
CKOJIbKy H3MeHACTCA (peSKOCTb» H300parKeHHnA 
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Puc. 3. PeHtreHoOBCKHit CHUMOK rpyAHOH KNeTKH. HanpspKkenve 120 kV. Tonka pemeTKa 
(Feinraster) 


IPH MeTOMMKE oKeECTKUX JryYueH. BeccnopHo, 
YTO B 9TOM OTHOUICHHH, KpOMe MpumMeHeHHA 
BbILIEYMOMAHYTOH pelleTKH, HeEOOXOAUMO HC- 
KaTb OMpeesIeHHble pelleHuA, pH MOMOUIM 
KOTOPbIX MO)KHO YMCHbLINTb AelicTBue MOBbI- 
WWeHHOrO pacCeAHHOrO H3IyYeHHA, CHHDKAaIO- 
wee PeSKOCTh H3800parxKeHHA. 

IIpu MeToge »KecTKHX JyYelt HeTIpemMeHHo 
OO0OCHOBAaHO 'TakKOKe TIPUMeHEHHe Tak Has. TOH- 
KOS€PHUCTOrO ycusIMBalolleroO 9KpaHa. He 
cnefqyeT mpeneOperatb Bompocom donbru 
(ycusMBalollero 9KpaHa) HOO ycusMBaONIHe 
9KDAHbI MOPNOWaloT ropa3syqo OosbuUlee KOTH- 


YeCTBO H3JIYY€HHA, YeM MeHKa. [IteHKa ro- 
pa3sqO 4YBCTBHTeIbHee K dsOOpeueHTHOMYy 
cBeTy YCHJIMBatollero 9KPaHa, YM B OTHOILEe- 
HHH PeHTTeHOBBIX JIyyel, H MOUePHeHHe MeH- 
KH MOYTH AO 95°/, cocronTcsH Ha jelicTBHe 
cBeTa yCHJIMBatolllero 9KpaHa. 

M3 Bcero cka3aHHOrO ABCTBYeT, 4YTO TeX- 
HHKa )KECTKHX JIyyeli HMeeT He TOJIbKO Ip 
MIPOHSBOACTBE PEHTTEHOBCKHX CHHMKOB Tpyd- 
HOH KJI€TKH, HO TakoKe B TaKHX clyyaax, 
Kora WesecooOpasHo CHH3HTb Wo3y oOsmy4e- 
HHA OObHOrO HMe€HHO B MHTepecax 3alliMTbl 
MIOJOBLIX KEES (MOSBOHOUHBIM cTONO, peHT- 
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renorpadusxa mp OepemenHoctTn, ucrepo-castb- 
muHrorpadua, pedTreHOBckue CHHMKH Ta3a, 
M T.J.) BECbMa OOJIbUIMe MpeMMyulectBa. 

_ Oro Harmsayuee Bcero Opocaetes B rsiasa, 
eCIM yueCcTb, YTO MPM USroTOBNeHHM peuTre- 
HOBCKHX CHHMKOB TMOSACHHYHOHM YacTH 103B0- 
HOUHOTO cTom0a MpHMeHeHHeM HallpsKeHUA 
75 kV, OombHOH HarpyoKaetTcs O30i1 oOsyue- 
HUA MpHONMSHTeIbHO 2,2 p, HM 4TO ITY AO3y 


MOOKHO YMCHBIINTb TIPHMeHeHHeM HalpspKe- 


Hux 150 kV go 0,65 p. 

Ec >ke IIPHHATb BO BHMMaHHe, YTO C 
TOUKM 3peHuA OMONOrMYeCKOH peakIHH, BO3- 
WeHcTByOlleH Ha OpraHH3M, Oombuloe sHaye- 
HHe MMeeT, B MepBYyIO OUePeb, HE TOIIbKO KO- 
JIMYeCTBO MafaroulNx syyel, HO MU OOmIaA M0- 
roujaeMax SHeEPrHA M3yYeHHA, TO CTaHO- 
BUTCA MOHATHBIM, KaKaA SHAYMTeIbHaA pas- 
HUMa MOyuaeTcA Mp TEXHHKe 9KECTKHX JIy- 
uelt. [Ip oOmjenpuHArToli 40 cux MOp KOHBeH- 
UMOHAIbHOH xKeCTKOCTH Jryyeli (4O—90 kV), 
np AwHax BomH (0,5—0,4 A), HeoOxognuma 
ropasg0 OoubuIaA BHYTPeHHAA 03a, ueM pu 
TaK Ha3. TEXHMKe dKECTKUX JTyuel, 100 B M0- 
BePXHOCTHBIX CJIOAX TesIa MOrOWlaeTCA CpaB- 
HUTeIbHO OONbWIOe KOMYeCTBO sTyYell. Ecum 
IPH TEXHUKe JKECTKUX Jryueli IIPHMeHATH Ta- 
KO€ DKE KOJIMYECTBO JIy4eH, KAK MPH HOPMaJIb- 
HOM TeXHMKe PeHTreHOrpadun TO 10 CyuLlecTBy 
B Tesle OObHOrO AOIDKHO OpII0 Obl MOrs0- 
wlaTbcea ropas7o Oompulee KOMYeCTBO TyYeH, 
u00 Oomee >KeECTKOe, OOMee MpOHMKaroulee 
ussy4eHue OONaqaeT Oombuei MHTerpasbHOH, 
oObemMHOH o30l. IIpeumyujecrBo >KeCTKHX 
myueli CKa3bIBaeTCA B TOM, YTO H3 M31y4eHuA 
c Oonbuel MpoHuKatoulel CMOCOOHOCTHIO OT- 
HOCHTe€JIbHO aOcOsHOTHOrO KOsIMYeCTBa TPe- 
OyeTcA ropa3fq0 MeHbUIe Nafaroulero us1y4e- 
HMA [JIA JOCTH>KEHUA MHTeCHCHBHOCTH M3s1y- 
uyeHHA, HEOOXOAMMOH JIA MO“ePHEHHA MMJIeH- 
KH, [JIA MONyYeHHA PeHTTEHOBCKHX CHUMKOB. 

Ouako, TeXHHKa >KeCTKHX JIyyel He BO 


Bcex CJIyuaAx PeKOMEHAYVETCH, un BepHee, 


ee IIpHMeHeHHNe He ABIAeTCA HeOOxoAUMOH 
IIpH BCex HCCIeOBAaHUAX. Tak Halip. B CJryyae 
MSPOTOBJICHHA PeHTreHOrpamM OT OOpa30Ba- 
Hui HeOObUIMX [MaMeTpOB, HJIM KOHE4HO- 
creli, MpHMeHeHHe 9TOM TeXHMKM M3JIMLIHE. 
Mo>KHO CKa3aTb, YTO BO BCex CIyYaAX, Kora 


_ipumenenve BykkKu-anmapata HeOOOCHOBAaHO, 
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MeTO} 2KECTKUX JIyYeH H3nMWeH, U00 OOprIu- 
HbIMH MeTOMaMM PeHTreHOBCKOrO McC eOBa- 
HUA MOJyYaOTCA COBEPLIeEHHO yAOBIeTBO- 
PAIOWMe pesyIbTaTH. OueBuAHO TaKoKe U1 TO, 
4TO SHAYMTeIbHAA YaCTh HbIHe ynoTpeduise- 
MbIX PCHTreHOBCKHX OOOPyAOBaHHt He Mmpu- 
POWHa jist TEXHUKM DKECTKUX JIyuei, TAK Kak 
ec ake Mp MOMONIM Tpanciopmatopa u 
MOOKHO CO3aTb Halips)KeHHe cBplye 100 kV, 
TO y alimapatos c 4 KeHOTpOHaMM MakCHMaJIb- 
HO€ HalipsKeHHe BO BPeMs HarpySkU CHUDKA- 
eTCAH mpHOs. Ha 30°/,, sHauNT cooTHOMeHHe 
mMexKry kV make u kV oft). papno 1 :0,7, u 
9TH ABE BeEJIMYMHbI WpaKTHYeCKH OMHAKOBbI 
TOJIbKO y allmapaTosB c 6 KeHOTpOHaMH. 

OTHOCHTebHO PeHTTeHOTeXHHYeCKHX ]e- 
TameH oOcy»Kaemoro BOTIpoca culemyeT ele 
YNOMAHYTb, 4TO TPH OOLMHOH MeTORMKe 13- 
rOTOBJIGHHA PeHTreHOrpaMM, B MHTepecax 
TIPHMe€HCHHA BECbMa KOPOTKOrO BPeMeHM 9KC- 
mosuuun (0,04—O0,06 cek.) HeoOxO_uUMO cHIb- 
HO TOBBICHTb BesIMYHHY MAS, 3HaUMT, WA 
cOKpallleHHA BPeMeHH IKCNO3HIMN HeOOxomu- 
MO Y/IBOHTb MOLIHOCTh O3bI PeHTTeHOBCKOMi 
TpyOKH. Ecsim ke B OMpefesIeHHOM Csryyae B 
y\Ba pasa yBeJIMYMBaeTCA MHTCEHCHBHOCThb TOKA 
HakaJia, TO Harpy3Ka (OKyca, BOSHUKaollaat 
TemoTa, TakKoxKe yBauBaeTcx. B mpoTuBo- 
TIOJIOHKHOCTb STOMY, CCIM YBeJIMUMTb Hanps- 
»KeHHe TipHMepHO Ha 10 kV, Onarogapa uemy 
monafjarulee Ha MWJIeHKy KOsIMYeCTBO myer 
NOBbIMAeTCA MPUMepHO B Ba pasa 0 cpaB- 
H€HH10 C KOJIM4eCTBOM JIyyel Ip Ooee HU3- 
KOH BesMuHHe kV, TO 9TO C TOUKM 3PpeHHA BO3- 
HUKalouleH Ha (oKyce peHTreHOBCKOM Tpy0- 
KUM TeIMOTEI O3HaYaeT TOIbKO 10°/)-0e MOBBI- 
ieHHe Harpy3Ku. 

Beufy Toro, 4YTO B CBASH C TeXHMKO! 
XKECTKUX JTyueli, B Ciyyae OONee >KECTKOFO 
W3Iy4YeHHA YMeHbUeHHe MHTe€HCHBHOCTH H3- 
JIYueHHA CMelaeTCA CO CTOPOHbI NOrOueHHA 
Ha CTOPOHY pacceAHUA, MW SHAYNTeJIbHO MOBEI- 
WIaeTCA B MIPOMeCHTHOM OTHOLIEHHH, TO BbIBH- 
raeTcA BOMpOc, He COMPOBO*KAaeTCA JIM STO 
TIOBbILEHHOe COOTHOWeHMe paccexHHOrO U3- 
y4eHHA pM MSrOTOBIeHHH CHHMKOB C M0- 
MOIbIO TEXHUKH 9KECTKUX JTyyeH TaKKe T0- 
BbILICHHOM MOBep»XKeHHOCTbIO TOJIOBbIX )Ke- 
jle3 BPe€HOMY BJIMAHMIO PeHTTeHOBbIX Jy yer? 
Ha 9ToT Bompoc WaiwoT HaM OTBET MCCIeAOBaHhA 
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4. PentTreHoscKnit 


Puc. 


CHHMOK TPYyAHOH KJIETKH TOPO >Ke JIMLa, M8POTOBAeHHbIM OOBIY- 


HbIMM daKkTOpamu (70 kV) 6e3 pacTpa 


Kaomya u 3eaenmaea, MpoBOwUBIIMx HsMe- 
PeHHA Ha BOAAHOM (haHTOMe, COOTBeETCTBYIO- 
eM (popMe YesOBeUeCKOrO Tea, H MPHMeHAB- 
WMx HanpsKeHue OT 50—200 kV, nonbsysxAcb 
pu 9TOM 3,0 MM-OBbIM AJIOMHHHeBLIM Hi 
1,0 MM-OBBIM MeQHEIM (ubTpamu. OHM on- 
peReNHJIM Ha KPHBbIX M3003, KAKUM OOpasom 
H3MeHAIOTCA YCNOBMA pacceAHHOrO M31y4e- 
HHA B COCeAHUX C MPAMBIM My4KOM syyelt 
oO0NaCTAX, 3HAYHT, B TeX OOaCTAX Tema, rye 
pacnonaraircA rouaybl. On ycTaHoOBHn, 
4TO M10 Mepe NOBLILUEHHA HallpsKeHHA, B CIy- 
“ae NOBbILIeHHOH >KeECTKOCTH Ka4ecTBa U3sY- 


YeHHA, YBCJIMYHBaeTCA He TObKO MpOleHTHaA 
rutyOHHHAas 03a, HO CHIDKaeTCA TakoKe OObeEM- 
Hax 03a, TO eCTb He TOJIbKO B MOBePXHOCT- 
HbIX CJIOAX Tela MOrOWaeTCA MeHbIUIee KOMH- 
yeCTBO JIy¥eH, HO H B Oomee riryOOKuXx coax, 
MB TO 0Ke BPeMA B CIyYae MPHMeHeEHHA Tex- 
HHKM )KECTKHX J1yyeli B COCeHUX C TIPAMBIM 
MyuKOM JiyyeH OONaCTAX MeHbUIe adcomOT- 
Has 03a pacceAHHOrO H3s1y4eHUA. 

H3 cKasaHHOro OecCNOpHO BBIABIAeTCA, 
4TO 3a TEXHHKY )KECTKHX JIyuelH FOBOPAT ToU- 
KM 3peHHA sIyueBoH rurveHbl. OfHako, AA 
PeHTreHOOra BECbMa Ba)KHbIM BOMPOCOM AB- 
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Puc. 5. PentreHoBcKHit CHHMOK TOPO >Ke JIMa, H3POTOBJICHHbIit 


JIAeTCA, HE CKA3bIBaIOTCA JIM B POoTOrpaduyec- 
KOM XapakTepe CHHMKOB, M3rOTOBJICHHbIX 
OObIUHDIM MeTOJOM HIM TEXHHKOM 9KeCTKHX 
sryueH, Takve HeBbIFOAHbIe PaSHHLUbl, KOTOPHIe 
CHV)KalOT I[CHHOCTh CHHMKOB, TOJIYYeCHHbIX 
TEXHHKOM dKeECTKUX JIyyel. Hai ompir noz- 
TBepoKjaloT HaOsmofeHHA I'aescKkoeo U COT- 
PYAHUKOB, Tipuuiexquiux K TOMY ycTaHOBsIe- 
HHO, YTO B «eTaAx OObeKTa» (Objektdetail) 
B OTHOUI€HHH pacMo3HaBaeMbIX («TOHKHX) HU 
«MeIKHX) TeHeH, HET PaSHHLUbl, a WarKe ompe- 
WesIeHHbIe «MepeoOsy4eHHble» WIM «HeocTa- 


MeTOJOM >KeECTKHX Jlyyel, 
TexXHHKOH Tpégena. BentTpanbHad nmoBepxXHOCTb rpyAHOM KNeTKM OONbHOrO HaXOAMIACb 
Ha paccTtosHun 40 cm OT KacceTbl 


TOUHO OOTYUYeHHEIe» AeTaNH Ha CHUMKAX, U3- 
FOTOBJICHHbIX OOBIMHOM MeTOAMKOH, sJyuue 
OWCHUMbI Ha PeHTreHOrpaMMax rpyAHOH KIeT- 
KH, MOJIYYCHHDIX MeTOOM >KeECTKUX sryueH. 
Sto oObACHAeTCA MeHbIeli pa3HHell KOHT- 
pacTos. 

CnemyeT cKa3aTb, YTO peHTreHorpammMa 
rpyAHOM KIeTKH, MOsy4YeHHadA HanpspKeHHeM 
100—120 kV, naeT Oonee HafexKHy!0 OCHOBY 
JIA MOCTABKM [{MarHosa, 4emM OObIMHaA PeHT- 
reHorpadux, U oa OCOOeHHO MWeHHa B CIyyae 
OOKOBLIX CHUMKOB rpyAHOH KsIeTKH. 
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Puc. 7. VUsroTropnenupili OT TOrO >Ke JMIa PCHTTeHOBCKHM CHMMOK MATOUHOL KOcTH. He- 
MOCpeACTBeEHHO YBeJIMYeHHbIM CHHMOK, KOHTAKTHaA KONMA 


SHaUHTeJIbHbIM TIPCHMYUIECTBOM ABIIAeTCA 
WU TO OOCTOATeNbCTBO, 4TO B CIyYae MSFOTOB- 
JICHMA PCHTTeEHOBCKHUX CHUMKOB HalipsKe- 
HMeM cBpille 100 kV, 6e3 BcaAKUX TpyAHOCTeH 
MO)KHO IOJIb3SOBaTbCA TOHKO3epHHCToH (fine 
grain) Ponbroli, uTo, KaK U3BeCTHO, B CylecT- 
BeHHOM Mepe ys1ydillaeT peSKOCTbh H300parKe- 
HHA, U B YaCTHOCTH, e€CJIM UCHONb30BaTB Tmpe- 
OCTABJICHHY!O STHM MeTOJOM BO3MO%KHOCTb 
TIpHMeHeHHA KpaiiHe KOPOTKOrO BPpeMeHH 
IKCNOSHIMM, Halip. B ciryyae PeCHTTeHOBCKUX 
CHUMKOB JIerKOro, CHM)KaeTCA paciiJIbiBya- 
TOCTb, BbISBaHHaA CMeIeHHeM, B TepByt0 
OUuepesAb MyIbCHPyYIOWMMM eTassAmn. 

B mpeguectByroulem yoKe ObLIO yMOMAHy- 
TO, UTO IPH MeTOe KECTKUX IIyYeH BCEWCT- 
Bue (pu3H4eCKHX CBOHCTB Pe€HTTeHOBCKHX JIy- 
yell PacceAHHOe U3TYYeHHEe JOBOJIbHO 3HAaUuH- 


TeIbHOe, MU MOCTeHee MO)KHO YMCHbIIMTb TAK 
Has. TEXHUKOH I" pédento—Baxmepa, pu KOTO- 
poH OonbHOM He TpwoKMMaeTCA K kKacceTe, 
a CTOMT Ha paccTrosHUH 15—20 cm oT mocuey- 
Heli. [IpopegqeHuve 9TOrO MeTOZa Ha NpakTHKe 
WHO la HATAJIKUBaeTCA Ha TPyAHOCTH MU TaKMM 
00pa3s0M BOSHHKIa MBICJIb, YTO Hallp. B CJIY- 
yae IIPOM3BOACTBa PeHTTeHOBCKHX CHHMKOB 
TpyAHOH KeTKM, Tip KOTOPHIX BIIpOUeM He 
ObIIO TIPHHATO TOb30BATbCA PacTpoOM, We- 
wlecooOpa3HO YMeHbUINTb pacceAHHOe M3Iy-. 
yeHve Mp momomu pactpa. CornacHo coo0- 
menHuio J'aesckoeo pacceAHHOe M3y4eHHe 
MO)KHO YMC€HbIUMTb Ha OfHy TpeTb epBoHa- 
YaJIbHOM BeIMUMHbI, CCIM U3TOTOBIIATb PeHT- 
reHOBCKHe CHMMKM HalipsKeHHem 120—150 
kV u MpHMeHATE TOHKUM pacrp. Bsugzy Toro, 
UuTO 3TO OOCTOATeIBCTBO HMMeeT BeCbMa 3Ha- 
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YNTebHOe BIIMAHHe Ha “KaYeCTBO) M300pa- 
*KCHHA, TO TIpHMeHeHve pacTpa HempemMeHHO 
pekomenpyetcs. JlasipHeluium OosbuIMM Mmpe- 
MMYIICCTBOM MCTOAMKH )KeCTKUX JIydel sB- 
NACTCA, UTO C CC MOMOLMIbIO YCIMeMIHO MO)KHO 
MSrOTOBHTb CHUMKM Ha OyMare. 

K ppiueckasaHHomy cylefxyeT ene 1o0a- 
BUTb, UTO OCHOBHIM YCIOBHeEM TEXHUKH )KECT- 
KUX yYel sIBJIAeTCA COBPCMeHHbIi TreHepa- 
TOP, TIPHTOAUbIit [IA COSTAaHUA HeEOOXOAUMOrO 
kV HalpsoKeHUA, UH COBPeEMeHHAA PCHTTeHOB- 
cKaa TpyOKa, KOTOPy!O MO)KHO Harpy3uTb 
YNOMAHYTDIM HarmpsKeHuem. ITpus07KeHHbIe 
PeHTreHOrpaMMbl MSFOTOBIIAMCb UYeTbIPex- 
K®HOTPOHHbIM PCHTPeHOBCKUM ammapaTom «J[u- 
arHomMakce) TIpM coOmOseHHH TeXHMYeCKHX 
JAHHDIX MH PaKTOPOB SKCHOSHUMM, MpHBeseH- 
HbIX B TCKCTe OT/[CJIbHbIX KAPTHH. 

TlogpiroxuBan Bce CKa3aHHoe cyleqyeT 
yCTaHOBUTb, 4YTO MeTOAMKAa oKeCTKUX sJryuel 
cpeyM COBPeMeHHbIX AMarHOCcTHUeCKHX MeTO- 
JOB ABJIACTCA OJHUM M3 WeHHbIX CpeACTB WIA 
mpocroro uM yAoOHOrO MoOsy4YeHHA JLy4UIMx 
pe3ybTaTOB McceqOBaHUA Mpu MeHbuUIeli 
jose oOsyuenns. 

B 3akjl04ueHHe MO)KHO CKa3aTb, UTO TPH 
MeTO/[e KECTKUX JLyyelt jO3a OONyYeHMs OOIb- 
HOrO, COCTaBJIAeT TOJIbKO MmpumMepHo 1/5 
YaCTb O3bI OONYYeHHA MpH OOBYHOH MeTOAH- 
Ke, MH 4TO OONee KOPOTKHMH IKCMOSHIMAMH 
MO)KHO MOJYYNTh OpTorpaduyecku sryuuee 
KayeCTBO H3800parxKeHHA, YeM pH OOBMHO!t 
MeTowMKe. Bancneliuum us 9THX mmperMy- 
WCCTB ABJIACTCA YMCHbIUIeEHHe O3bI OOyYe- 
Husa. CrelyeT ynOMAHyTb, 4YTO JaxKe MmpH 
PeHTTeHOCKONHU WesecoOoOOpasHee MOBbICHTb 
HanpsKeHHMe WH YMCHbUIHTb MHTCHCHBHOCTb 
TOKa HakaJia, yCTpaHAA MpHMeHeHuem 3 MM- 
OBOrO AJIOMHMHHeBOLO (PHJIbTpa MATKY1O MH M3- 
JIMIWHIOIO ~COCTABISIONLYIO H3Ty4eHHsA. ITO 
ropa3s{o BbIrOAHee, YEM MOBbICHTb BeIMUMHbI 
mAs B HHTepecax ycwJIeHHA HHTCHCHBHOCTH 
cBetTa H3800parxKeHHA HIM Ke 9KPaHa MPH HU3- 
KOM HalpsDKeHHH. BoieomucaHHbIM MeTO/IOM 
MOKHO NYTCM CHIDKEHHA JO3bI OOy4ueHHs 
YMCHbUHTh OMACHOCTh MOBPEOKACHHA PeHT- 
TeHOBCKHMH JIYYaMH NMOJIOBbIX >Kee3. DITO 
HMeeT HCKJNOYMTEIDHO OOsbUIOe SHAYeHHE B 
YaCTHOCTH B XOM€ KIMHHYeCKOrO KOHTPOA 
erOvHIx Ooesneli, 460 OOmensBecTHO, 4TO 


B JIerOUHbIX WpoleccaxX YACIO peHTTeHOBCKUX 
UcCIeOBaHuit, KaK IpaBuUsI0, BeCbMa OOJIb- 
woe B OcTpolt (dase OoesHU, B TeYeHHe KJIM- 
HuYecKOrO JIEUeHHA HeEOOXOAMMO CUHTATbCA 
Cc 10 MeHbIUei Mepe OHM MpocBeynBaHHem 
WIM peHTreHorpadvyeckuM MCCeqOBaHHeM 
B Hejlesii0. 

BBuAy BbILIeCKaSaHHOro STOT MeTO, HMeeT 
He MeHbIUee SHAYCHHE TAKKE B CIyuae PEHTTe- 
HOBCKUX McculeqOBaHHit ceqanMuHOoH oOsa- 
ctu. LlenecooOpasHbim MIpHMeHeHHeM BBIILIe- 
IIPHBe/[eEHHIX JAHHEIX MO)KHO HE TOJIbKO CHH- 
SHTb osy OOny4eHHA OoNbHDIX, HO U Oomee 
PalMOHAJIbHO MOb3OBATbCA PCHTTCHOBCKUMU 
syyamu, Oos1ee 9KOHOMHO paOoTaTb C MallluH- 
HbIM OOOPyfOBaHHeM. 


O 3HayeHHH HeMmOCpeACTBEHHO yBeJH- 
YeHHbIX PCHTTCHOBCKHX CHHMKOB 


IIpu o6cyoKqeHuM MeTOAa 2KECTKUX J1yyel 
MbI yoKe YNOMAHYIM, 4YTO Harpy3sky doKyca 
PeHTTeHOBCKOH TpyOKH MO>KHO 3HaYHTeJIbHO 
YMeHbUINTb MpHMeHeHHeM TEXHHKM dKECTKUX 
Jyuel. M3 storo cneazyeT, YTO ANA USroTOB- 
JI€CHHA CHUMKOB MO)KHO MOJIb3SOBATECA CyuecT- 
BeHHO MeHbIUMM (OKYCOM TpyOKH, 4eM pu 
OObIdHOM MeTOAe. OOmleH3BecTHO, 4TO 4eM 
MeHblUe (OKYC PeHTTeHOBCKOH TpyOKH, Tem 
Oombme Tak Has. reOMeTPHYeCKaA PeSKOCTb 
u3s00paxKeHHa. TlostTomy u Obia CKOHCTpyH- 
poBaHa Tak HasbiBaemasl TOHKO@OKyCHaA 
TpyOKa, y KOTOpo pasmeppi doxyca 0,3 x0,3 
MM., OnarofwapaA YeMy NosyyaeTcA ropa3sz0 
Oomee 4ueTKOe HB800paxxeHHe OOBeKTAa, 4eM C 
OOMWENPHHATEIMH TpyOKamu. C MOMOIIbIO Ta- 
Koro HeOoNbUIOrO tOKyCa MO*KHO H3roTOB- 
JATb TaK Ha3. HeMOCpeCTBeHHO yBeJIMUeH- 
Hbl€ PCHTTeHOBCKHe CHHUMKH, HMeroulHe Oosb- 
moe 3Ha¥eHHe B HarHOCTHKe JIerKMx, HW OCO- 
OeHHO KocTeit. [IpHmMeHeHuem Takoro doKyca 
AaeTCA TaKOKE BOSMOXKHOCTh [JIA Hemocper- 
CTBCHHOrO0 YBeJIMYeHHA HEOOIbIIMX 10 CBOUM 
pasMepam oOOpas0BaHHii HM U8MeHeHHi. C uMe- 
Hem I"pédean cBaA3aHa Med HeMOcpemCcTBeH- 
HOrO YBeIMYeHHA, KOTOPy!O OH OCYIIeCTBHI 
BepBble. Ilo ero mpesOxKeHHIO PeHTTeHOB- 
CKHii CHHMOK JIerKUX leecoodpasHo usroToB- 
JIATb MPH paccTOAHHH (okyca OT MTeHKH 


300 cm M paccToAsHHM oOObeKTa OT MIeHKH 
15—20 cm, c HanpsKeHHeM 120 kV. B Taxom 
calyuae, OHAKO, paccesHHOe H3Iy4eHHe 3Ha- 
YNTeIbHO YBEJIMYMBaeTCA, HU OHO COCTaBIAeT 
oKOsI0 60% Bcero KONMYeCTBa M3yUeHHSA, 
MoMafawmero Ha WWieHKy. ITO KOMUeCTBO 
U3Iy4eHHA MOOKHO 0 40°, CHUSHTb TIpuMmeHe- 
HHeM TOHKOM peuleTKU JIucrospna. 

3a MocseqHee BPeMA BbILeCOMUCaHHbIi Me- 
TOA MpuMeHsAeTCA BCe OONbUIMM YHCIIOM HCCuIe- 
“oBateseli 1 OH B 3HAYNTebHO! Mepe cm0co6- 
CTBYe€T paclOSHaHHW H aHanusy Ooee TOHKUX 
CTPYKTyPHbIX jleTasieli. PasMep yBemnueHuA 
He JOJDKeH MIpeBblllaTbh COOTHOUIeHUA 1 : 2, 
XOTA cormacHo onpiry WWodepa u Apyrux uc- 
cieqoBaTesei OMMTHMAaJIbHBIM ClleqyeT CcuH- 
TaTb OKONO 1,5 KpaTHoe yBemHueHHe. 3a HO- 
Beliulee BPeEMA OCYINeECTBIAIOCh Jake MpOus- 
BOACTBO JIM 9Ke MpuMeHeHHe PoKyca c pa3- 
MepaMH elle MeHbUIe BbILeYNOMAHYTHIX. O7- 
HaKO, Ha paKTHKe HaMMeHbIIMi HEIHe Mpu- 
MeHAeMbIT =(pOKyC ~ peHTreHOBCKOii TpyOKU 
yuMeeT pasmeppr 0,030,03 mm. Ha pue. 3 
MOKA3bIBaeTCA PeCHTTeHOBCKH CHUMOK rpya- 
HOH KJIETKH, CHATHIM c PoKycoM 0,3 0,3 MM 
UpH HemocpesqCTBeHHOM yBemMYeHHH HU piu 
TOMOUIM TOHKOM pelleTKH. 
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Jv wWeneii HerocpexcrBeHHO yBesInueH- 
HbIX CHMMKOB CJIyY)KAaT CMeMMAIbHbIe CTOJIbI 
ANA UCCIeEAOBAHUA, OMHAKO, B TAKUX yuperk- 
AeCHHAX, B KOTOPbIX IIPOHSBOACTBO yBesIMUeH- 
HbIX CHUMKOB He ABJISCTCH PyYTHHHOM pado- 
TOM, PeHTreHOBCKHe CHHMKM U3r0TOBIAIOT 
TaKUM OOpasoM, 4YTO CHHMaeMy1O YacTL ‘rena 
MOMeMaloT Ha CTOJI BykKH, a TIeHKy Ha pac- 
crosHHu 30—40 cm nox focKoit crona BykKu, 
TIWATeIbHO CEMA 3a MPAaBMJIbHO! ycTaHoBKOit. 
CHUMOK HSroTOBAeTCA Tp OObMHOM paccTo- 
AHUM POKyCa OT OO‘EKTA, YTOOLI TAKHM TyTeM 
elle MOBbICHTb pa3sMep yBeJIMUeHHA. 

PasyMeeTca, Ip HSroTOBIeHHM Hemocpej- 
CTBeEHHO YBCIMYCHHbIX CHUMKOB HeOOxO,MMO 
YUMTbIBATb, UTO B CyYae NMOBbIMeHHA pac- 
CTOAHMA (POKyCa OT MIeHKH CeAyeT, CcooT- 
BeETCTBCHHO MpaBHsiIaM KBaj[paTHOrO yMeHb- 
IU€HHA MHTCHCMBHOCTH NyyKa y4el, BbIOpaTb 
cOOTBETCTBYy!OWUIMe PakTOpHI 9KcnOsHUMH. Ha 
puc. 1—2 u 4—7 nokaspiBaloTcaA HOpMaJIbHbIe 
HM HenmocpeACTBeHHO YBeJIMYeHHbIe CHMMKH 
OMHOrO UM TOO Ke OObEKTA. 

STa MeTOANKa Haina camoe Oombm0e 
pacnpocTpaHeHve B OONaCTH MuarHOcTHKM 
KocTeH, JIA BLIABIeHUA HeOObIIMX CTPyK- 
TYPHbIX USMeHeEHHM UM OUArOB. 
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OpraHM3alMoHunte M TeXHH4ecKHe T1pod.1eMbI MpoOPVAAKTHYECKOLO 
OCMOTPa TIA BEIABICHYA CHAIMKO3A 


IW, CAHQAHbU 


CosppeMeHHOe pasBHTHe MpOMpITeHHOCTH 
B CHJIy HeOOXOAMMOCTH BLIABUHYO B WeHTp 
BHMMaHHA THrveHWuecKHe, COUMaNbHbIe 
IKOHOMMYeCKHE OTHOUICHHA pa3MYHBIX BU- 
{OB MHEBMOKOHHOSa. Cpeaqu mocmeqHUx oco- 
OeHHO OObIIOe 3HAYeHHE UMeeT arpeccuBHan 
Ppylia 9TO OoNesHH, BbISLIBAIOWaA B erKUXx 
mporpeccupyulwMi dudpos. K stoi rpynne 
OTHOCATCA CHJIMKO3, acOecTO3 H TasIbKO3, H3 
KOTOPbIX MpaKTHY¥eCKH BaxKHeHLIMM ABIIAeTCA 
CHJIMKO3, M00 OH BCTpeyaeTcA ualle Bcero. 
CvJIMKO03 pasBUBaeTCA B pesyIbTaTe AJMTeIb- 
HOrO BAbIXaHMA Tb Oe3 OCOOBIX KIMHHYeC- 
KMX CHMNTOMOB — Tak CKa3aTb He3aMeTHO. 
OnmacHOCTb CHIHKO3a KpOeTCA HM€HHO B TOM, 
YTO KOra NOABJIACTCA MepBbIH KJIMHNYeCKHH 
CHMITOM, 3aTPyAHeHMe [bIXaHHA, B JerKHx 
Ha0OMawwoTcA yoKE TspKesbIe, HeOOpaTHMbIe 
vu3smMeHeHua. Iloppmuarwlaaca HesOcTaTou- 
HOCTb [bIXaHHA, a 103%Ke TaKKE HeJOCTAaTOU- 
HOCTb KpOBooOpalleHHA MpHBOLAT K MHBAJIM- 
HOCTH OOJIbHOrO. 

_B OopbOe mpoTuB cHsIMKO3a B MeMUMH- 
CKOM OTHOII€HHM caMoii sppeKTHBHOM Mepoii 
ABIACTCA TO BOSMO)KHOCTH PaHHee Ppaciio3- 
HaHHe MOBPExKAeHMA JerkKux, HM WepeBos OosIb- 
HBIX H3 BpeWAllel UM CpefbI paooTHl B Apyryto. 
STo MmpaKTuyeckHii euHCTBeHHBIi cmocod, 
YTOOHI MpeKpallleHveM [lasibHewero BpeAHOrC 
BOSMeCHTBUA CpeAbl MpeMATCTBOBaTb HeoOpa- 
THMOMY pa3BHTHIO HayaBllerocA B JIerKUX 
dbuOpo3a, usu 0 Kpalineii Mepe 3aMe/JINTb 
Tmporecc Ooe3HH. 

B untepecax paHHero paciosHaHiA He00- 
XOQUMO 3aG0THTbCA O CHCTemMaTHYeCKOH Te- 
pHoxuyeckoit MmpoBepKe COCTOAHMA JIerKUX 
TPYAAMIUXCA, SAHATHIX B MIIbiJIbHBIX TIpopec- 


CHAX. HeoOxoquMbIM CpeJCTBOM BHIACHeEHHA 
COCTOAHHA JIeETKUX ABIACTCH PeHTTeHOBCKOe 
uccsieqOBaHHe. TOUHOCTh payMouoruyeckoro 
UCCIeOBAHHA OlpefeAeT YCMeUIHOCTh me- 
PHOAUYeECKUX OCMOTPOB. 

J{varHocTuKa MHeBMOKOHHO8a TIpes{EAB- 
JIfeT BECbMa BbICOKMe TpeOOBaHUA K PeHTTe- 
HOBCKOMy McceqoBaHH10. IIpu Bpiope pa- 
JMONOrMYeCKOrO MeTOa UccIeqOBaHiaA HeOO- 
XOZHMO YUHTHIBATb KOJIMUeCTBeEHHBIE HM Ka- 
YeCTBeHHbI€ OTHOUWICHHA OTMX TpPedOBaHHi. 

CorsacHo JaHHEmM TocysxapcerBenHoro Mx- 
cTuTyTa ruruenyt Tpyfa, byfanmemr, cucre- 
MaTHuecKkad Nepuosquueckasn MpOBepKa COCTOA- 
HHA JIerKUX OOOCHOBaHa BO BCeli cTpaHe y 
oKos10 100—120,000 TpyaauuxcaA, 3aHATEIX 
B (IbIIbHEIX) Mpodeccuax. HeoOxogzumo mpo- 
BOAMTb TepHomMuecKuHH MeAMUMHCKHH OCMOTp 
MHOPOUHCIEHHBIX py HaceweHuA, mpey- 
IIpHATHH, WaXT UM OTesbHbIX Mpodeccuit. 
IIpucytctBue Bcero CcocTaBa 3aHHTepecoBaH- 
HbIX JIM, Ha MpodusakTuyeckoM OcMoTpe 06e- 
cmeunBaetTcaA apPeKTUBHEe BCeTO, eCJIM PeHT- 
TeHOBCKOe UCCeAOBAaHHe MIPOBOMMTb Herl0- 
CpeACTBeHHO Ha padouem MecTe, T. €. MHbIMM 
cCOBaMH, WesecooOpasHee BCerO MOJIb3OBaTb- 
CA BCTPOCHHOM B aBTOOYC “IO{BU)KHOM pPeHT- 
TeHOBCKOH cTaHuel. 

IIpeqbaBsiaeMbl K PeHTTeHOBCKOMy Hccwe- 
JIOBAHHIO KayeCTBeHHbIe TpeOOBAaHHA MOKHO 
MObITOKUTh B HUPKeCIIELYIOMLeM: 

1. OHO OKHO TpesOcTaBUTb BO3MO)K- 
HOCTb [JIA U3y YeHHA CAMBIX TOHKMX CTPyKTy p- 
HbIX SJIEMCHTOB JIerKUX; 

2. Tpegoctasutb mpoynyi, yoouy!0 B 
oOpalleHuti AOKYMeHTal{M10, XOPOWO xpaHA- 
emMyl0 B apXHBax; 
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Puc7. Pentrenosckas sab6opaTopua, BCTpoOeHHawA B aBTOOYyC 


3. OcymlecTBaeHHe PeHTreHOBCKOrO HC- 
CuleqOBAHMA fOIDKHO ObITb ObICTPbIM, MpO- 
CTHIM MU CBOOOAHDIM OT TEXHMUeCKMX OWIMOOK. 

C TOUKM 3peHuA pes PABIAeMbIX Tpedo- 
BaHHit HeOOXOAMMO UCCIeEMOBATb, KAKO pa- 
MOMOrMYeCKUHM MeTOA HCCIeOBaHHA JTy ULE 
BCerO YAOBeTBOPAeT MOCIeAHUM. 

Bes Toro, uToObl HeOOWeHUTb SHaYeHHe 
pPeHTreHOCcKOMMYeCKOrO UccCIeqOBaHUA B U3- 
BeCTHBIX 00NacCTAX PEHTTeHOAMAarHOCTHKH Jier- 
KUX, OOLCKTUBHO CJIefyeT CKasaTb, YTO OHO 
He JJaeT BOSMOXKHOCTH AIA HaexKHOrO BbIAC- 
HeHMA TOHKUX CTPYKTYPHbIX H3SMeHeHHHt jer- 
KMX, Jasee OHO He MpesocTaBAeT HUKAKOH 
NpOyHOH AOKyYMeHTalMH, MH HUKOUM OOpasom 
HeMPHrOAHO AIA Wenel MaccOBLIxX OOcMeq0- 
BaHHit. 

Upyroii cnoco6, npoussoxcrBo TpayquuMoH- 
HbIX KPYMHOPasSMepHbIX TeJIECHHMKOB JIePKHX, 
OeccnopHo oOOnaqaeT OonbUIOM AMarHocTH- 
yuecKOH IWeHHOCTHIO. OfHaKO, Camo uccmejO- 
BaHHe BeCbMa OOCTOXATeNbHO, OOpadoTKa 
OObUIMX CHHMKOB B TeMHOM KOMHaTe, HX 
XpaHeHHe B APXUBE, BCe STO COMPOBO)KAEHO C 
TaKHMM TPyHOCTAMM, YTO STOT MeTOR HCCIIe- 
WOBAaHHA TakoKe HeMpuroxeH Asa MaccoBoro 
o0ceHOBaHHA. 


CnefyeT oqYepKHyTb, YTO ITH yCTAHOB- 
JIGHHUA CeaHbl He TOJIbKO Ha TeOpeTHYeCKOM 
YpOBHe, HO OHH OCHOBbIBaIOTCA Ha MHOrOse- 
CATHJIETHUX OMbITAX, MPHOOPeTeHHBIX B eKe- 
HeEBHOH WpakTuKe. Hanmyummm cnocodom 
JIA MACCOBBIX OOCIeOBaHHH ABJIAeTCA (ps10- 
oporpadus. IIpu stom meToge uccneqoBaHust 
NOABIAIOWMeeCA Ha (OOpecWMpyrouleM 9K- 
pane cuslyoTHOe H3s00paxKeHHe s3apuKcupy- 
etca cotorpajuyeckum mytem. Cama upper 
9TOrO MeTOJa BOCXOAMT WO camoro HayYasa 
PeHTreHOBCKOH opp. OAHAKO, HO MpaKTHyec- 
KOrO OCYIIeCTBJICHHA OTOH Hen HeEOOXOZHMO: 
ObINIO WMTeIbHOe pasBuTHe B OONacTH Mmpo- 
H3BOACTBa PCHTTeHOBCKUX YCTAaHOBOK H Tpy- 
Ook. HeoOxoqumo Obl10 yBeIHYHTh MHTeH- 
CHBHOCTb CBeTOBOrO H3JIyYeHHA PeHTTeHOB- 
cKOro. 9KpaHa, B POTOrpadhupylowux anmnapa- 
TaX NOBbBICHTh CHJIY CBeTa ONTHKH, Aamee B 
oONacTH MpOHSBOACTBa MIeHOK HYy>KHO OpIs10 
paspewiuTh mpoOmeMy BbICOKO-4yBCTBHTeJIb- 
HOH TOHKOSepHUCTOH SMyIbCHu, CeHCHOMIIM- 
3HPpOBaHHOH K (boopecuuupyroulemy cBety. B 
cBoeli HbIHeWIHel COBpeMeHHOI dopme 100- 
porpadus npeazctaprset coOoit momHOMWeHHETt 
paqMonornyeckHi MeTox, uccHeqoOBaHusA. 

Pocygapersenupiii MucrutyT rurveusi Tpy- 
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Puc. 2. BenrepcKuit «pentreHOBCKHH aBToOyc» 3a pybexkom 


Wa CuuTas WemecooOpasHEIM B OONacTH ucce- 
OBaHHA IHEBMOKOHHO30B OpraHH30BaTb 10 
Bcell cTpaHe NpoPunakTHyecKHH OCMOTP AIA 
BbIABJICHHA 3a00NeBaemocTH cunuKO30M. JIA 
pelleHuA TOM 3azayun Obl Ha OCHOBaHMM BBI- 
mleCKa3aHHOro BbLIOpaH MeTO Psr0o0porpagunu. 
Bsuzy OonbuiMx AWarHOocTHyecKHx TpedoBa- 
HMM BeCbMa BadKHbIM ObIJI BONpOC O TeXHH- 
yeCKOM OCHAIJeHHOCTH MepcoHasia, OCyuecT- 
BuIAOUeroO MaccoBoe OOcIeqOBaHHe. 

KOoHCTpyKTOPbI HM HCnOsIHUTeIM NpesMpus- 
Tua (MEDICOR RONTGEN MUVEK) cos- 
Wan, mpH yueTe BeCbMa MHOFOUMCJICHHbIX 
YaCTHYHBIX TpeOOBaHHii, C MpeBOCXOJHbIM 
TIpoeccHOHaNbHbIM 3HAHHeM, COBPeMeHHOe 
o6opymoBaHue AA Pmr0oporpahun, MoABUK- 
HOM PeHTreHOBCKHH sadopaTopHi pA oTo- 
rpadupopaHuaA u3s00paxKeHHA, MOABJIAIOWIe- 
roca Ha urwopecuupyroujem 9KpaHe: «Mequ- 
Kop-620-X». OOopyfoBaHve COCTOUT U3 CuIe- 
AYIOWWNX OCHOBHBIX yacTell. 


a) CneumasbHbii Ky30oB MKAPYC 620. ILe- 
CTHUMIMHAPOBLI AH3eb-MOTOP MOLIHOCTHIO 
145 nm. c. OOuuii Bec aproOyca BMecTe c 060- 
PpyOBaHveM UM TipHyenom — 12 tT. Bcrpoex- 
Hbie WiKadbl, MecTa JIA CHAeHHA U exKAaHnA 
oOecneunBaloT yAOOCTBO AA Mepconana. 

60) BeTpoeHHbIit B Mpuuel UCTOUHHK TOKa. 
PadoTaroului YeTHIPeXUMIMHAPOBLIM OeH3u- 
HOBbIM MOTOPOM reHepaTOp, MOLIHOCTbIO 12 
kVA. 

B) UerpipexkKeHOTpOHHbIM almapaT AJA 
dbrooporpad@un — CEPHKC 6, Asa MaccoBbix 
oOceqoBaHHii, padoTawuui KaTywieyHon 
m1eHKoH. 

MoujHoctp ammapata 150 mA—150 kVs, 
camoe KOpOTKOe BpemaA sKcMOsHyMH — 0,04 
ceK. 

OcuosuHble yacTH OOOpyqoBaHMA CJIeqy10- 
we: Annapat Cepuke 6, peHTreHoBCKasx 
TpyOka C BPpallaoulMMcA aHOAOM, MyJIbT 
yupaBenua. CraHHua PUuKCHpyeT peHTreHoB- 


Puc 3. Beurepckuii peHTreHOBCKHH annapaT Tuma CEPMKC 6 


cKylo TpyOKy HM onTHyuecKOe OOOPyAOBaHHe B 
OfHOH ocu. YcTaHoBKa uccnefyemoro sIMIa 
OCYIIeCTBIIACTCA MOTOPHBbIM TIOJ’beMHBIM Me- 
XaHH3MoM. OnTHuecKkand YacTh OOOpyAOBaHUA 
COCTOHT 3 cCaMOi COBpeMeHHOH Kamepbi 
OTEJIKA. 

Cua cBeTa 3epKabHOH onTHKH 1:063. Ina 
weueH MaccoBoro OOCIeqOBaHHA BeCbMa TIpH- 
roqHa MOTOPHas KacceTa [JIA MIeHKU, B KO- 
TOPY!IO MO)KHO TIOMECTHTb OAHOBPeMeHHO Ka- 
TYWeUHY!0 WIeHKYy IMHO 30 MeTpos, Onaro- 
japA YeMy aeTCA BO3MO)KHOCTH AIA Oecne- 
peOotHoro = usroTopneHusa 430 CHHMKOB. 
Bcrpoeuubiit (porotaiimep oOecneunBaer ocBe- 
WWeHHe CHUMKOB, YCTAaHOBJIEHHOe Ha COOTBET- 
CTBYIOWLY1IO CTeMeHb MOY“ePpHeEHHA MMJIeHKH. 
IIpapusbuyto padoty o6opyAoBaHUA KOHTpO- 
JIMPYOT CHPHaIM3alHOHHbIe MexaHHsmpl. He- 
OOXOAMMO MOAYePKHYTh MpeBocxosHyW 3a- 
WIMTy MepcoHasa OT BPeAHOrO BIMAHUA PeHT- 
TeHOBLIX JIyyeli, COOTBETCTByIOIyI0 BeHTep- 


CKHM CTaHJapTHbIM peANHcaHHAM, KOTOPpIe 
ropa3qo cTpoOxKe YEM M@*KAYHAPOAHbIe CTaH- 
yaptp. J[pyrum OobuiMM WpenmyujecTBoM 
OOOpyAOBaHHA ABIIAeTCA MOCeAOBATeMbHO 
OcylecTBeHHOe OOecMeueHHe MpOXOKTeHUA 
oOcneqyYeMbIX B OHOM HallpaBseHHH ake B 
cyyae MpHHaerxKallero K NOABMDKHOM CTaH- 
IMM OOOH TataTKu WIA pasqeBaHua, Tak 
Kak BXOJAMAA MH BbIXOLAMAaA ABepH OTKPbI- 
BaloTCA B OTY MawaTKy. 

IIporoTHn BbIMIeOMMCaHHOrO OOOpyAOBa- 
HHA Obl MepeyqaH B IKcMyaTaunw B 1956 
rogy. C Tex nop B ero paOoTe He NPOABIAIUCb 
HUKaKuXx Mepedoes. C nepBoit TpyOKoli usro- 
TOBIIAIHCb 100,000, a c Bropolt 130,000 cHum- 
KOB. 

Benrepckuit «PentreHoscKuit aBTobyc» 
MOJIbSOBAaJICA OObUIMM yCIeXOM Ha BBICTaB- 
KaX Pa3JIMYHBIX CTPaH, HO ee OonbUIe OH 
ompaBAasicA Ha MpakTHKe, Tak KaK B Tpex 
Y“aCTAX CBeTa MpOBOANTcA OesympeyHan pa- 


OoTa COTHMH CKOHCTpyupoBaHHDIMH Ha OCHOBe 
MHOPOJIeTHErO OMbITa MOABMDKHBIMH peHTre- 
HOBCKUMH CTaHIMAMH. 

B cass ¢ Hay4HoH oOpadorKoii MaTepla- 
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MOI MeTOAa P1rooporpadun cnocobcrBoBasu 
BBIABJICHHIO MHOFOYMCIICHHBIX CjIyYaeB CHIIH- 
Ko3a. IIpu nomom cpapHenusa MOC EY ;MAx 
APY? 3a APyrOM CHUMKOB yas10Cb ONpeseUTS 


Puc 4. (lofpuxknan» peHTreHOBcKan Ja00paTOpHA M3SHyTpH 


Jia MaCCOBbIxX OOcjIeqOBaHHii, BO BCeX TaKUX 
cmyyaAx, Korga Ha :rooporpamme OpiI0 00- 
Hapy>KeHO H3MeHeHHe, H3POTOBJIAJIUCh TaK>Ke 
PeHTreHOBCKHe CHHMKH KPyIIHbIX Ppa3MepoB. 
Onupasch Ha COMOCTaBsIeHHe MHOFOTbICAY- 
HbIX CHUMKOB ObIJIO YCTaHOBJICHO, YTO B OOsIa- 
CTH QuarHOCcTHKH CHIMKO3a srooporpapua 
BeCbMa OlpaByanach. CucremaTHyecKH Tpo- 
BeJ[eHHbIe MaccoBble OOcIeqOBAaHHA MpH T0- 


WMHaMHKy CayyaeB cuMKOsa. Bein mosyue- 
Hbl OO3OPHbIe KapTHHbI O 3a00seBaeMOcTu 
CHJIMKO30M B OTJJIbHEIX MpesMpuATHAX. IIo- 
JIy4eHHbIii B XOfe MaCCOBbIx OOcCJIeqOBaHUii 
MaTepHa P@u100porpaMM OKasbIBaeT HeOLeHH- 
MYy!0 TIOMOWb B MOCTaBKe paHHero AHarHo3a. 

B wenax oOecneyeHua AuarHocruyeckon 
MOJHOWEHHOCTH (bir0oporpamM csleqyeT pH 
oOpaOoTKe MeHOK B TeMHOM KOMHaTe MocTy- 
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Puc 5. ®mwoporpaMmMbl 


MHUTb C HCKJNOUNTeIbHOM TUaTe1bHOCTHIO. 
OGecneveHne cooTBeTcTBYyIOMIMX yC1OBHi Tpy- 
ja B CJITyYae MACCOBHIX OOCIeMOBaHHt He AB- 
IdeTCA Mpocrok sayaueit. 

B TeyeHwe Mmpakruyeckoi padoTh MbI 
BcKOpe yOeMJIMCb B TOM, YTO MpoABIIEHHE 
TII€HOK Ha MeCTe CTOAHKM CTAHIMH BCIeACT- 
BHe pPa3SJIMMHbIX HeAOCTAaTKOB He sBIIAeTCA 


wesecooOpasHbim. Ilostomy BHeaApANOCh B 
IIpaKkTHKy H38rOTOBHTb Ha MECTe OT/CJIbHbIX 
CTOAHOK He€CKOJIbKO MpOOHEIX CHUMKOB. Bo 
BCTPOeCHHOM B aBTOOyC TeMHOM KOMHaTe CHHM- 
KH HeMeIeHHO TIposABIAIOTCA. Ecuu mpoOuple 
CHHMKM OKaSbIBalOTCA XOPOLIHMH, TO MpOBO- 
WUTCA MaccoBoe OOcneqOBaHHe, TIpH4eM Mpo- 
ABJICHHE IIJICHOK OCYLUIECTBJIACTCA B L€HTPasIb- 


HOM nadopaTopun, rye odecneyeHbI BCe ycJ10- 
BHA [IA OesynpeywHoro MposBNeHUA MW1eHOK. 
nA oOpaooTKn KaTyWIeUHEIX MWIeHOK HeOO- 
XOAMMO COOTBETCTBYIOUIee TeXHHYeCKOe 060- 
pyAosanne. IIpeanpustue DE OUDE DELFT 
NpPOM3BOAAWIeEe KamMepy Omenka, nmoctaBnser 
ANA MposABueHHsA 3,70 4 30 MeTpoBbix meHOK 
TaHKOBOe OOOpyoBaHne. IIpeqocraBneHHbte 
MOTOPHOH KacceTOi BO3MO>%KHOCTH MCMONb- 
- SYeMbI NOJIHOCTbIO TOJBKO MpH NOMOUIM ycT- 
policrsa (1A NpoABIeHHA Xansena, C KOTOPO!t 
OAHHM TIPH€MOM MO)KHO TposBHTb 30 MeTpo- 
By!0 TleHKy. Ha nmpaBusbHO 9KCMOHMpOBaH- 
HbIX H XOPOUIO MpOABIeHHEIX s100porpam- 
MaX XOPOWIO BHAHA Ha HeMOKPbITHIX TeJIOM 
YePHBIX YaCTAX MPH cua00M yBesIMYeHHH Jy- 
NOH MOMOCATOCTh BCTPOeHHO! TOHKOI pemleT- 
KH, YTO ABJIACTCA KPHTepHeM PesKOCTH H300- 
paokeHua. BecbMa >KenaTesIbHO, YTOObI WIeHBI 
rpylnbl, MpoOHsBonAmelH MaccoBoe oObcrej0- 
BaHHe, MOJIYYNIH COOTBETCTBYIOLLY!IO MOATO- 
TOBKY B IIPHMeHeHHM TpHOopos, Cciy>Kalux 
JIA TIposBneHus 70 MM-OBbIX IJI€HOK. 

Una urenua mrooporpammM pekomeHdy- 
eTCa cHcTema Kukepa. PaccmoTpeTb msIeHKi 
cneqyeT pH mpoxossaulem cpete. JlocrarouHo 
cnadoe yBemuueHne stynoi. IIpu npodusak- 
THYeCKOM OOCNeAOBaHHH B WesIAX OOHAPy>Ke- 
HMsl CHIMKO3a BeCbMa Ba)KHO B3BeLIMBaHHe 
WaHHbIX aHaMHe3a PaOOTHI. ITO OOCTOATEJIb- 
CTBO H€MHOPO 3aMefaeT uTeHHe. JIA OLeHKH 
(brrooporpamMM HeoOxogzuM OobUIOH peHTre- 
HOJHarHocTHyeckHH ompiT. CormacHo Ha0J110- 
@HHAM aBTOpa Mp uTeHuu dsoo0porpamMM 
BOSHHKAIOT Te Ke CAMbIC BOS3MO)KHOCTH Mar- 
HOCTHYCCKHX CHOPOB, 4YTO HU B CuIyYae OObIY- 
HbIX KPyMHOpa3MepHbIX CHHMKOB. CulejyeT 
MOMYePKHYTb, 4YTO MpoBogAHmoe swoporpa- 
bueii MaccoBoe oOceqoBaHHe ANA OOHapy- 
JKEHUA CHIMKO3a MpelcTaBIAeT U3 CeOA TOJIb- 
KO MpodunaKtTuyeckoe oOcIeqOBaHHe, HH 
Oonmbuie HH MeHbule TOTO. Ilocue mMaccoBoro 
oOcneqOBaHHA OOAZaTeIbHO CJIeqyeT TmpoBe- 
CTH Jl€TasIbHOe PeCHTTeHOKJIMHMYeCKOe HU Jla- 
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OopaTopHoe OOcneAOBaHHe CNOPHbIX WH MOJIO- 
MKMTEJIBHBIX CITY YaeB. 

YcmewiHOCTh MaccoBbIx OOceqOBaHHit WA 
OOHapyKeHUA CHIMKO3A B 3HaYHTebHOIt 
Me€pe 3aBHCHT OT HafiexKauleH oprannsalun 
TpyAa. Tepppim warom npaBusbHolt opraHn- 
3alMH WOIDKHO ObITh OMmpefemeHHe cocTaBa 
HCCeAYeMbIX JIM. Padounii nan mepconasa, 
OCYINeCTBIIAIOUero MaccoBoe oOcNeq_OBaHHe 
cilelyeT pacmpeqeuTb Ha OCHOBe 3HaHHA 
cocTaBa HCCieAyeMbIx JIM, 10 Tonorpadbu- 
4eCKHM TOUKAM 3peHHsA. PeasbHBIM CUMTAaeTCA 
mpoBeyzeHHe 600—800 cHuMKOB B OHH pado- 
unit AeHb. Jo npoBeyenus maccoporo o6cue- 
OBaHHA PeKOMeHAyeTCA OPHeHTMPOBaTb HC- 
cnelyemy!o rpyimy HaceneHus. SaBoncKue 
Bpauu, KpacHblt KpecT u mpodcow3s MOryT 
OKa3aTb MOMOUlb MPH OpraHusallMu macco- 
BbIX OOceqOBaHHH. KapToHbt Maccosoro 
OOCIeMOBaHHA JOIDKHbI COsepoKaTb Kpome 
JIMYHBIX JIAHHbIX HCCeAyeMbIX JIM, TakoKe 
aHaMHes paOoTpl. JlyumelH mponaraHyoi sB- 
JIACTCA, ECM OleHKa MJIEHOK MpOBOAUTCA M0 
BO3MO)KHOCTH cKOpee. Ilo Hauleli cucTeme OT- 
PbIBAaeMbIH TasIOH KapTOHa C HaHeCeHHbIM 
pe3ybTaTOM oOceqOBaHHA OTMpaBsIAeTCA 
3aBOCKOMY Bpa4y B TeYeHHe 8—14 Heil. 

@Mm100porpaMMbI XpaHATCA BMeCTe C Kap- 
TOHAMM B COOMpaTeIbHbIX CYMKaX, YTO CIIO- 
coOcTByeT ObicTpoTe B OOpalljeHHu mMaTepHa- 
om. CucTemoi coOupaTesIbHbIX CyMOK Nony- 
yaeTCA BO3SMOXKHOCTh [JIA O0O3PpeHHA MaTe- 
pHasla CHHMKOB OT/CJIbHbIX JIM, 4YTO TpH 
OUWHKE HOBbIX CHUMKOB MO)KET OKA3aTb OOJIb- 
Wy!0 MOMOUb B PaHHeM pacMOsHaHHM CHJIH- 
KO3a, KaK U AIA OMpeseneHuA FHHAMUKM OT- 
JI€JIbHBIX CyuaeB. B HaulemM apxuBe XpaHsAT- 
CA 0 CMxX MOp B cBbIINe 200 coOupaTesIbHIX 
AulMKax O6onbuie 4em 1/4 MuIMOHa CHHMKOB. 
Yuet ITUX CHAMKOB OpraHH30BaH TaKHM OOpa- 
30M, YTO B TEUCHHE HECKOJIBKUX CeKYHA MODK- 
HO MOJYYMTb COOpaHHblit B TeueHHe PAA eT 
MaTepHasl KapTHH JIM, HaxoqAWMxcA MOA 
HalllMM KOHTPOJIeM. 


dHaAdHTeAbHBbIe Benrepere ns00perennsa B cirviKde palo 10rnn 


(IlareHTb! 9THX OPHruHasbHBIX B 


Cucrema jBOHHOH aBTOMaTHKH 


ANA palMorpahun Ha Tpex*asHpix PeHTreHoB- 
CKUX alimapaTos. AnbTepHaTuBHOe yroTpedse- 
He «CBOOOAHOM) HIM «aduKCHpOBaHHOll) (aB- 
TOMATHKa palit) aBTOMaTHYeCKOli cHCcTeMbI 
perysupopanna. AmnapatT c BbIcoKOl MOUI- 
HOCTbIO MO)KHO S9KOHOMMUHO SKCIIYaTHpOBaTb 
AIA PYTHHHBIX 3agay (cM. ammapat «Koutpac- 
Top-150») 


Cibepo-meangzepHasn opouta 


WaeT HOBbIC BO3SMO)KHOCTH AIA Tepanuu Cc 
NOABIDKHBIMH Jryyamun. [IpeumyuiecrBa u3Bect- 
HOH «Mippaguaiuu c pewerKoliy Haliqytca u 
NIpu Tepanuu C NOABUKHBIMM JTy4YaMu, yMomsA- 
HyTaA CHCTeMa JlaeT Jake M Apyrue mpeumy- 
WleCTBa (CM. HppasnalMoHHoOe mpucnocobse- 
Hue «CipepoTepuke») 


Cucrema KHIOBaTTHOH aBTOMaTHKH 


CoppeMeHHaA CHCTeMa aBTOMaTHYeCKOM pery- 
JMpOBKH panorpadun. Onpesenenpi creneHu 
MOUIHOCTH CeTeBOH Harpy3kuH; donee xopomasn 
KOMMeHCalMA MafseHiA Hallps>KeHUA; CTeleHH 
Harpy3kKH Pe€HTreHOBCKOM TPyOKM OlpeseseHbl 
B KHMJIOBaTTaX, ITHM OOeCMeuMBaeTCA 3aLTa 
TpyOku (cM. ammapaT Tuma «][MarHomakc-125») 


40 60 80 as 120 125kV 


Uppaquayuounoe mpucnocodnenne «Co,,» 


C USOTOMHbIM KOHTeHHeEpOM, BCTPOeCHHbIM B 
cTeHy. OTOT MPHHUMM OAHOBpeMeHHO jaeT 
MOSHy!0 3alluTy OT syyell uM mpocrelulyro 
KOHCTPYKUNH10, C Oosee yMepeHHOM CTOMMOCTHIO 
(cM. MppafvaluoHHoe MmpucnocodseHue KO- 
OabT-NyWKU THMa «COg9» 


ABTOMATHYUeECKAaA 3al[HTa TOHAOB AIA 
Tee-paqnorpamuu 


Tleppoe mpaKruyeckoe peuenue mpopusak- 
THKM OT sIyyell NPM AHarHOCTHKU JerKuXx, 03 
JOMOMHUTebHOM padoTHI accucTeHTa (CM. WITa- 
TUB THIa «TeHOmpoT») 


7T* 


Tonarasa 3aujra 1pm WeclesoBaHMM pyHOW KleTKH 


3. XPABOBCHH u JI, XYCAP 


Kak ytTsepxaaiot Wupper, Buaauon 
(Schirren, Billion) u ap. 80, 90 usm fare 99% 
NOCTOAHHO BOspacTaroulei nMouHOH sy4eBo! 
Harpy3kKi, Mpuxo_Aulelica B COBPeMeHHbIxX 
yCIOBHAX Ha OAHOFO YesOBeKA, BCE elle MpH- 
YMHACT PeHTTeHAMAarHOCTHKa. OTOT daKkT 
TpeOyeT MOBDbILICHHOH OUTebHOCTH TIpH 
KaK]OM peHTreHOMccsesqOBaHHH. ITO MoZ- 
TBepKAaeTcA UHpopManueH Mex azyHapoqHol 
KOMHCCHH NO paguosornyueckoH samme (ICRP) 
3a 1959 ron, cooOmlaromleH, YTO MeqHIMHCKaA 
roHayHad Harpy3ka, MpuxosAulasca Ha 1-ro 
yenoBeka 3a 30 meT coctaBisaeT 2,0 rem, Tor- 
qa KaK Harpy3Ka OT aTOMHOHM TeXHHKH (03a 
pagqMoakTHBHOrO OOsyueHHA) Bcero 0,03- 
0,150 rem. Mmeetca oOumpHana muTepatypa, 
3aHUMalOllaAcA BOMpocaMM JIyueBoit Harpy3- 
KH pM peutTreHqvarnocTuKe. HackosbKo 
ruryOOKO 3aHHMaeT TOT BOMIPOC CHeMMaJIMCTOB, 
BHAHO 3 TOrO, ¥YTO KpynHeHWine MexKyHa- 
POAHbIC ABTOPHTETHI, MpesHeHTbl Hay4HbIxX 
oOmectB, Kak: Keti3, Ckomm, Cmoyn, Llep- 
Man, Jlafaur, Xoamxiw3en, Cusepm, Jlamep- 
mon, Paescxutt (Case, Scott, Stone, Sherman, 
Laughlin, Holthusen, Sievert, Lamerton, 
Rajewsky) spiOupator Temoii cBoux mpasqHHy- 
HbIX AOKIAAOB BOMpoc reHeTHYeCKOli OMAaCcHO- 
CTH MPHMeHAeMbIX MeAMUMHOH MOHHSHpyt0- 
IWMX U3JIyYeHHii TOUHO TaKoKe, Kak B 1904 
rofy mpesuzeut «British Institute of Radio- 
logy» Tapeman Xoaaend (Thursten Holland), 
BBICTYMMBUIMH C OKNIAIOM 0 CcomaTHuecKHx 
BPeMHOCTAX. 

ITO MopasuTebHOe OTKPLITHe BCeMHPHO 
MONOKUNO HaYasIO M3MepeHHiO MHAMBULyasb- 
Holi ronasHO Harpy3Ku OobHBIX B MpoLecce 
AMarHOCTHKM WM Tomcuery reneTHueckoit Ha- 
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rpy3KH HacesleHus. JlaHHple pa3JIMUHBIX aB- 
TOPOB OTHOCHTeIbHO HHAUBULyaJIbHBIX TOHAaT- 
HbIX 03 TocyfapcTBa HM roHagqHOH Harpy3kKu 
HaceyleHia 3a 30 eT, 3HAYHTeEJIbBHO pacxo- 
jlaTcA. BTO BpeMA Kak B HEKOTOPBIX CTpaHax, 
B MepBylo ovepegzb B IBeunn CuBeprt (Sie- 
vert) 4,5 rem (30 net) B CLUA Jlagaun (Laugh- 
lin) mu coTpyaHuKu, Yiimmen (Witten) u 
coTpyAHuKH 3—3, 9 rem (30 neT) onpexenmn 
JIOBObHO BbICOKYIO TOHaAHy!O Harpy3ky 
HacejleHuA, B BaBpapuu 3eaenmae (Seelentag) 
ompexenus JtyueBpy!0 Harpy3Ky BCero JIMMIb B 
0,42 rem (30 net. Usmepenuna Xoamxt3ena 
(Holthusen) 8 TamOyvpre 0,8 rem (30 ner) u 
British Medical Council B Axnraun 0,66 rem 
(30 eT) 3aHHMaIOT TIpOMexKyYTOUHOe MOJIO- 
>KeHHE. 

Tak KaK j03bI, yCTAHOBJICHHBI€ OTJ[eJIb- 
HbIMH AaBTOPaMH 3HAYHTeNbHO pacxOATCH, 
HeJIb3A Ha MpaKTHKe MOJIHOCTbIO JOBEPATLCA 
JAHHBIM TMOJIYYeHHBIM B Apyroli cpeye. leno 
B TOM, YTO JaHHble U3MepeHHil OTYACTH 3aBH- 
CAT OT (AKTOPOB, BJIMAIONINX Ha KayeCTBO 
pagquaunMu («intrinsic safety factors») cKpbI- 
TbIX KaK B OTCJIBHBIX HCCJIEOBATeJIbHbIX 
yCTaHOBKax, TaK H B (WarHoOcTHYeCKHX PeHT- 
reHOYCTaHOBKaX B UesIOM. STH (akTOPHI, B 
CBOW O4epes{b, He S3ABHCAT OT METOAHKH Hccs1e- 
]OBaHHA. 

B OCHOBHOM >Ke JaHHbIe M38MepeHHit peiia- 
IOUWUM OOPasOM 3aBHCAT OT HHAMBHAyasbHO 
MeTOAHKH MCCe1OBaHUA, WpHMeHsAeMOH Bpa- 
YOM. 

To, TO Ha pe3ybTAaTbI U3MepeHHit OKa3bI- 
BaeT BJIMAHHE TEXHHKA MH MeTOAMKAa H3mMepe- 
HUM, ABJISCTCA ECTECTBEHHBIM. 

CneqoBaTenbHO, >KeaA OOecneYyHTbh 3a- 


WIMTy CBOHM OOJIbHBIM HM CBOemy HaceseHHto, 
HeOOXOMMMO S3HATb, BO-MepBbIX ToHaHy1o 
Harpy3ky, OKa3bIBaeMy!0 Haleii ycTaHoBKolt 
M MeTOAMKOM UcceqoBaHHA Ha OONbHOrO, a 
BO-BTOPbIX YaCTOTY OTAeCNbHbIX THMOB Hcce- 
HOBaHUA. TOKO Ha ITOH OCHOBe MO>KHO O1Le- 
HMTb Harpy3Ky PeHTreHAMarHOcTHKH, TIpH- 
XOMAULyIOCA Ha HaceseHnue. 

C sTo WebI0 OAMH U3 Hac (Xpadoscxu) 
c 1957 r. cucremaTuyecku 3amMepssI — Briep- 
BbI€ B CTpaHe — roHayHy!0 Harpysky Ooub- 
HbIX B Tpolecce AMarHocTuKH. B jaubueiti- 
mem XpadoscKkH CO CBOHM CcOTpPyAHHKOM 
(Huk1zem) mposozuan u3sMepenua mpi pas- 
JIMYHbIX TapaMeTpaxX C MOMOMIbIO MaJIbIX KOH- 
eHCaTOPHbIX — MOHU3aAL\HOHHEIX Kamep (Kon- 
diometr P. T. W. Freiburg) Ha ckonctpyu- 
PpOBaHHOM MMM YesIOBeKONO00HOM, Heromo- 
reHHOM (aHTomMe. 

O pesysbTaTax M3MepeHHil, MpoBeeHHBIX 
B lipouecce Bcelt AuarHocTMyecKOli MeATeTb- 
HOCTH, Xpaboscku u Huka HeOHOKPaTHO 
WOKNapBasn (Xpadoscxu B 1958, 1959, 1960, 
1961 rr.; Xpi6oecku u Huxa B 1959 r.; Huxka 
B 1960 r). 

KoufeHcaTOpHO-HOHM3alMOHHbIMM = KaMe- 
PaMM OTHOCHTeJIbHO MpocTo AocTHYb spdPekta 
TowueuHoro OOsyYeHHA, TaK Kak paccesAHHe, 
BbISBaHHOe KadeeM 3eCb ycTpaHserTca. 3a- 
BHCHMOCTb Y4pexKACHHbIX B OONACTH TepanHu 
KaMep OT JJIMHbI BOJIHbI, MODKET JIeEMKO KOPpH- 
THPOBaTbCA COOTBETCTBYHOWLIMMUM akTOpaMH. 
IIpouve mpenATcTBy!oulMe MOMEHTHI, Kak 
HalIpHMep 3aBHCHMOCTb KaMep OT HalIpaBuie- 
HHA JTy4a, UNM xKe TOT PaKT, YTO Ka¥eCTBO 
pacceAHHOrO OOsIyYeHHA, BIIMAOULerO Ha TOHAa- 
Ibl MeHAeCTCA B 3aBHCHMOCTH OT pa3MepoB 
HMOKPbIBHOM TKAHH, MOryT ObITh NpakTHYeCKH 
HCKJIOYUeHbI ~TyTeM MpOsyMaHHOM TeXHHKM 
H3MepeHHA. 

IIpu uccreqoBaHun sty4eBoi Harpy3ku B 
mpomecce AMarHOCTHKH, eCTeCTBeHHO, HejlO- 
IIyCTHMO 3aMepATb MeHbUIe [eliCTBUTebHO! 
roHaqHo fo3sbl. BenueynomAHyTble PakTOpbl 
oOOecHe4uHBal0T MOJIyYeHHe Pe3yJIbTAaTOB U3Me- 
peHMi Ha HECKOJIBKO MIPOMeHTOB MpeBbIlla1o- 
UIMX feHCTBUTeJIbHY!0 [O3y. 

VUsmepenua MpoBoxusich Ha OOJIbHBIX C 
WesIbIO OMpefsereHuA TeHCTBUTeIbHO MepeHe- 
CeHHOM Harpy3kuH. 
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Kamepbi Obi ycraHOBJeHbI B HampaBse- 
HMM CTPeJIKH CO CTOPOHbI 3afqHero CBORa BuIa- 
Tamia, OOpaweHHoi K UCTOUHHKy vussy4e- 
Hus WM (HKCHpOBaHbl Tammonayolt. Takoe 
pacnonoxKeHHe HanOoNee WenecooOpasHo, Tak 
Kak M0 J{@HHBIM, MOs1yYeHHbBIM TyTem ycra- 
HOBJICHHA KaMep BPS, BO Bularanvue, 103a 
nO], BIMAHHeM adcopOuuN HM paccTrosHUA 3Ha- 
YNTeIbHO HapactTaeT OT CBOAa MO Hampapuie- 
HMI0 K HapyoKHOMY OTBepcTHH. 

Y MyKYMH KaMepbl yKperiauch 10 
o0eHM cropoHaM suuKa. Hamm uccneqopanna 
BKJIOUNIN B CeOA, KaK MeTOJMKy UpocBeun- 
BaHHA, TaK HM MeTOAMKy chemKu. M3mepenus 
ObLIN MpOBeeHbI KOHBEHUMOHAJIbHOM TexHH- 
KOH, a TaKOKE TEXHHKOM DKECTKOFO H3JYYeHHA. 

Hecmotpax Ha TO, 4TO UuccCNeqOBaHUuA To- 
HaHOH OONacTH cocTaBAIOT 75% Harpy3ku, 
BOSHHKalolsel B Mpolecce AuarHocTuKn ( Bpo- 
yH, MexfyHapoquad opraHusaynaA Tpyza, 
)Kenepa 1957) (Brown, World Health Or- 
ganisation, Geneva 1957 —), mbI He MoKeM 
BbIITYCKAaTb U3 TONA 3peHHA U MesIKMe MHIU- 
BUyasIbHble Harpy3KH, BOSHHKalonMe mpu 
PeHTPeHOBCKMX UCCIeAOBAHUAX YUACTKOB, OT- 
WasIeHHbIX OT TOHAaAHOH oOsacTu. Hao cKa- 
3aTb, 4TO 9TH Harpy3KH UW. mpexkyze Bcero 
HCCIefOBaHHA TpyAHOH KeTKH, B BUAY ux 
paclipocTpaHeHHOCTH, B 3HAYMTeJIbHOH cTene- 
HH MOBbIMAIOT BePOATHOCTh TOMOSHTOTHBIX 
KOMOHHAaLMH TeHOB MOABeprHyTHIX pelleccHB- 
HOM MyTaluu. Takum o0pa3s0m Mx reHeTuyeCc- 
KUM PpHCK ABIIAeTCA OWyTHMbIM. B Hallem 
OK ajle MbI XOTHM OOpaTHTb BHUMaHie MMeH- 
HO Ha 9TO. 

HanOomburyio Harpy3Ky OKa3bIBaHOT Mpo- 
CBeUMBaHHA, Tak Kak UX (usn4uecKHe Mapa- 
MeTPbI HeOaronpuaATH!. bosbulaA mpo,os- 
XKUTCIBHOCTh CHJIbHO MOBbIWWAeT BeIMYMHY 
mAs, KopoTKoe paccToaHHe (35 cm) doKyce — 
peyiMeT OKa3splBaeT BIMAHME B KBapaTHOit 
3apucumocTu. BcsegcTBue 9Toro roHaqHasn 
Harpy3Ka BospactTaerT. 

TouayHpire f03bl, MosyYeHHble pu nee 
CBeYMBaHHM TpyAHOM KIeTKH MHOCTPaHHbIMH 
uccweqOBaHHAMH, MMeroT OONbUIOM AuamasoH 
pacceAHUA M3-3a pasIM4NA B MeTOMax MCCIIe- 
joBaHHii, B ocobeHHOCTH AMadparmMupoBaHHA, 
i B busM4ueCKUX MapameTpax, rlaBHbIM OOpa- 
30M HanpsKenua uM cbuspTpos. Ilo Ham 
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U3MepeHHAM, B TeYeHHe MMHYTHOFO MpoOcBeyH- 
BaHMA PpyAHOH KeTKH, MY)KUYMHbI MOsTyyaroT 
B cpefHem 1,8 mrem, a >KeHUIMHbI 0,6 mrem. 
B cuyyae mpocpewwBanua jeTelt, ycnoBnA 
Tem Oos1ee YXYMWAIOTCA U3-3a MeJIKUX PasMe- 
pos Tesla. B cooTBeTCTBUM C BO3pacTOM HM Po- 
CTOM JleTei, roHayHaA 03a MeHAeTCA Ha 2 
enuunupt. Ilo fanHbiM Halinx M3smepeHHi, 
TIOOBbIe >KeeSbl Y MAaJIbUHKOB B TeyeHHe 
OMHOrO MpocBeyMBaHHA PpyAHOH KJIeETKM T0- 
syuNsIM: pH Bospacte B | rofa 20 mrem, oT 
1—6 ner 0,8 mrem u or 6—14 ner 0,6 mrem. 
Touaquana warpy3ka rpyHbix jeTei TaKHM 
o0pasom B 25 pas MOBbINaeT Harpysky CJie- 
yioulel BospacTHoi rpynmpl, MB 40 pas mpe- 
Bpllaet Harpysky 6—14 serHux peteii! Ua- 
croTa MpocBeyMBaHist TpyHOM KJIeTKU B 
CJIeCTBMe MOHOTO COMWMabHOrO CTpaxoBa- 
HUx, yY HaC JOBOJIbHO BbICOKaA. Bmecte c TeM 
OHa OKasbIBaeT pelilarollee BIIMAHHE Ha rOHay- 
Hyl0 Harpysky y HacesleHuaA SanayHoit Espo- 
bl, aTaKKe CIUIA, rae no AaHHpimMm J[onanbo- 
cona (Donaldson), us 175 MusaMOHHOTO 
HaCe@JICHHA CTpaHbl, PeHTTeHOBCKOe MccsIe- 
OBaHMe exKerOMHO MpOXOAAT 25 MMJJIMOHOB 
yesoBeK, mpnuem 55% ucceqOBaHHt MmpoBo- 
UTCA He peHtreHonoramu. ITpeodOsagarouly10 
yacTb STHX HCCeAOBaHM COCTaBIAIOT IIpo- 
cBeuMBaHiA. 

Ilo Bcemy WHBUIM30BaHHOMy MUpy WJM 
WM celiyac UAT CHOpbl M0 NOBOLY omacHocTH 
JIA TeHETHKM PeHTTeHOBCKOrO TMpocBeuHBa- 
HHA JlerKUxX (mass chest examination). B 
cilyyae OMHOKPaTHOrO CHATHA PeHTTeHOBCKO- 
PO CHMMKAa 3a OHH Fos, 10 aHHbIM HCCIIE;0- 
BaHMA pxAa aBTopos (J[xconc u Buawcon, X00- 
muc, Tuounep, Mop, Jlopary, Jloccan, UI pae, 
Seaenmae, Bezeauyc, Howe u pp.) (Johns— 
Wilson, Hodges, Liebschner, Mohr, Lorenz, 
Lossen, Schrag, Seelentag, Vegelius—Noschis) 
TOHawHaA Harpy3ka KOsIeOneTcaA or 0,1 jo 
1,0 mrem. JinuTrenbHocrh Harpy3kH ecTecT- 
BeHHO 3aBMCHT OT CBeETOBOM CHJIbI 9KPaHO-ON- 
THYeCKOH CHCTeMbI HM NOITOMy, Mp UCHOsb- 
30BaHUM 3epKaJIbHBIX KaMep, roHasHad 03a 
MeHbule (m0 J{oconcy u Buascony) Johns— 
Wilson(1/4-as — 1/5-as), Hecmorps Ha TO, ¥TO 
CBeTOBAA CHa WSHCOBCKOM JMHs0BOl ONTHKU 
TaKOKE 3HAYMTeJIbHO MOBbICHIACh. Y Onenku 
7X7 cm-oB (1 : 0,75) 120 kV, 8 mAs c 2 mm 


AL wHguKatTopHolt rmyOuHHOH auadpparmoit 
B CpefHeM MbI U3smMepssn 0,40 mrem. panuua 
nospi y OnesmKu (Odelca) (10 x 10 cm-oB) Oos1b- 
welt cBeTopoi cup (1 :0,63) Onina paBHa 
0,25 mrem. IlopasvTesibHO MaJIeHbKOe cpez- 
Hee uncs0, (0,55 mrem), BbIcCunTaHHOe E3epom, 
Moaom u Iledepom, (Oeser, Mehl, Schaefer) 
HaXOJUTCA HWDKe YPOBHA CBOMX COOCTBeHHbIX 
noKasaTeselt, MOJYYeHHbIX Ip MPpOUSBOACTBeE 
TpyAHbIX CHUMKOB «full size». 

Ecu Mbl CpaBHHM JlO3bI CO cTelleHAMM 
IIPOCBeYHBaHHA, TO CTaHeT ACHO, YTO Harpy3- 
Ka B 1,8 mrem OJHOKpaTHOrO IIpocBeuHBaHuA 
B 4 C MOJIOBMHOM pas OObWIe TOHAAHOH JO3bI 
OmHOrO soo0porpamuyeckoro cHuMKa (0,4 
mrem). Y mMasieHbKoro pedeHKa Harpy3ka 
mpocBeynBaHua (20 mrem), TO ecTb B 50 pa3 
Oonpue! 

Her comHeHHH Mocne 9TOrO, UTO 4YacTOTY 
IIpOcBeyHBaHHit ceqyeT CHH3HTb B TOIb3y 
PeCHTreHOBCKHX CHHMKOB. HanOosee wesie- 
cooOpa3sHbIM KavKeTCA TIpHMeHeHHe (ds1yopo- 
rpaduyeckoro MeToya, BBUAY ero IKOHOMHY- 
HOCTH. OH OTMHYHO MPOXORUT AIA MaCCOBbIX 
JMCnaHCcepHbIX HCCIeOBaHHi, HO B KJIMHH- 
yuecKOH MarHOCTHKe He MOdKET MOJHOCTbIO 
3aMe€HUTb CHHMKH «full size». zoxKep (Glocker) 
qomycKaeT mpopecTH AucMaHcepHoe oOOcie- 
OBaHHe paOOTHHKOB, 3aHATEIX B OOaCTH 
PeHTreHOpagHONOrMH, TONbKO pH MOMOMM 
KPYNHbIX CHUMKOB, BBH{y MeHbuUIei POHAAHON 
Harpy3ku MOCueqHHX. 

Orcioya cieflyeT, 4YTO YaCTOTa CHHMKOB 
rpyAHon KueTKH «full size) omKHa yBenu- 
YMBaTbCA, MOITOMyY HeOOXOAHMO OOeCMeuHTb 
WM 3/eCb rOHaQHy!0 3alltTy OObHBIX. 

Jia MOsyueHHA peasbHOli KapTHHb 06 
YpOBHe JIerOuHOM Harpy3KH JIerOuHBIX Tese- 
CHHUMKOB, MbI COMOCTaBHJIM pe3yJIbTaTbl M3- 
MepeHHH SapyOe@xKHbIX aBTOPOB CO CBOMMM 
aHHbIMH (cM. madauyy Ne 7). Tloxasarenu 
Pa3sJIMYHBIX ABTOPOB Pe3KO PacXOAATCA; OHH 
KONeOIATCA B mpefenax 0,01—3,0 mrem. 
Hapsay c dakTopamMu MeTOAMKH usMepeHHa, 
NPHYMHy PpaCXOKMeHHA CeqyeT UCKATb B 
TIPHMCHCHHBIX (PHSHYeCKMX YCOBUAX HM B 
TOHAHOM paCCTOAHHM, MHJMBYyasbHO pa3- 
HuHbIM. IIpu Oe3yKOpu3HeHHOM BBINOHe- 
HHH, M3 PAKTOPOB MeTOAUKH M3MepeHus, cy- 
I{€CCTBCHHOe BJIMAHMe Ha NOKasATeEIH MODKET 
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Tadnnya | 
~<a Bn, oe oe cee ane creme 
Touaquble qo3bl B mr 
Xpadoscnu 
r <2 
amet | 2 1, |e. | Sete, | <| «1/8218 | 8215 
22s ss | wE | §3 | §8 & | BS | 5 ee | 2 
Ses ee rea |) Sei ce | as | se 5.2) se | 2 
~ O° OB os ot 4 
phe = eee oe en Se eae) eS TS 
BE ain 
ees 03625; 0,30 | 0,36 | 1,00 0,01 7 1,0 0,36 | 0,06 | 0,70 | 0,10 | 005 
| dKenuun | 0,07 | 2,00 | 0,07 | 3,00 | 0,02 | 1,00 | 0,07 | 0,11 | 0,75 | 0,20 | 0.08 
Myoxyun 0,36 | 1,0 =" 0;042'), 0:20 | 0,06. | 0/02 
Boosie | 
Kenn 0,07 | — 1,90 |) —=9)10.059)0,30' |) 0,08 | 0.04 


OKa3aTb XOTH ObI CaM OOBEKT: OONbHOI, Tpyn, 
WIM 9Ke (aHTOM. Jlaxke KayecTBO MOCNeqHerO 
(roMoreHHoe, HeroMoreHHOoe) MMeeT OONbUIE 
sHayeHHe. AOcOpOuHA uM pacceMBaHHe BMOH- 
THpOBaHHOrO B (aHTOM CKeJIeTa BbISbIBaeT 
3HAYHTeJIbHbIe MSMeEHEHHA MOKasaTesel, MOsy- 
YeHHBIX Y HerOMOreHHOrO *aHTOMa, MpHOnu- 
)KaA UX K YeJIOBeEYeCKOMY Tey. OHaKO, 10- 
cTWDKeHHe OHNOOrMYecKOiH MHOrOrpaHHOCTH 
*KMBOrO OpraHi3Ma, HefOcTyMHO MM 9TOMY 
danTomy. B TooKe BpeMaA, HeroMOreHHble (baH- 
TOMbI BECbMa MPHPOAHEI AIA U3yYeHHA 3aKO- 
HOMePHBIX CBA3eH M BIIMAHHA OTCJIbHbIX 
@usMyecKHX PakTOPOB MyTeM CepHiiHEIX U3- 
MepeHuit. Begb, cneqyeT yuecTb, 4TO XKMBOM 
YeIOBeK H€ MOKeT ObITh MOABeprHyT M0/00- 
HOH Harpy3ke. 

V3 gusnyeckux dakTopoB HanOospblee 
3HayeHHe UMeeT BeJIMUMHA MOJIA OXBaTa, T.K. 
C OMHOM CTOPOHEI OHA Pe3KO YBeMYMBaeT 
OObeMHY!O WO3y U, CiefOBaTesIbHO, MU pacce- 
VMBaHHe UH, C Apyroii cTOpoHb!, OT Hee 3ABMCHT 
BOSMO)KHOCTh NMoMmafsaHiA roHasoB B chepy 
WeiicTBuA MpAMBIX sryyell. CBemMOUHO-ycTa- 
HOBOUHAA TeXHHKa, CTaIO ObITb, OKA3bIBAaeT 
pellaroulee BJINAHMe Ha ronasHy10 Ao3y. IIpu 
ompemeueHuAX, MpOM3BeAeHHbIX WMPKYJIAp- 
HbIM TYOYCOM, HaMH T0J1y4eHbI UAPpbl, HEMHO- 
ro IpeBbiWwlaroulwe NWoKasaTeIM Sesenmaed 
(Seelentag). [nyOunnoit puabparmoi u y3- 
Kol UleubIO HaM yfasl0cb NpHOsIM3suTECA K 


* STM4KO MIpPHKpbITO 


MOKAasaTesIAM SeaeHmaea, a pu MpMKpsiTuM 
YuaCTKOB, YAepoKaTb TOHAHbIE MOSbI Ha ele 
Oosee HUSKOM ypOBHe. 

Jlyuespasx Harpy3ka AUUKa B KPyMHOM Mose 
BCerla BbIMe HAPPy3KH AMYHUKOB, T.K. AHYKO 
B TAKUX CJIYYaAX MOMafaeT HEMOCpeACTBEHHO 
MOM MelHicTBue MpAMbIx yyelt. Tipu upumene- 
HUM OoTee y3koH AuabparMpl, (08a AMYHMKOB 
MOXKET OKA3ATLCA BbIUIe, TAK KaK AUYKH B 
aHHOM CJIyyae He MoNMafawT nox AelicrBue 
IIPAMBIX JryyeH. Takoe COOTHOMIeHHe Harpy3- 
KH AMUKa MW AMYHMKa TPH JlerOuHbIxX TeJIeCHUM- 
KaX YKa3bIBaeT Ha TO, YTO CheMOUHAA TEXHUKA 
MW AvadparmupoBanne Obi HelmpaBiJIbHbIMH. 
Ha roHagHyi0 O3y BJIMAHMe OKasbIBaeT TaK- 
Ke HallpaByeHve CHUMKa. Tak, HalipHmep, 
nmoKa3aTenmu pH MpousBoycTrBe rpyAHOro 
CHUMKa Y MaJIbuHKOB 5-TH seT, ObWIM Cse- 
Ty toule: 


AP 6e3 quadparmupoBanua — 117 mrem 
PA 6e3 quapparmupopanuaA — 9 ” 
PA c quapparmupopannem — 1 


” 
Takum o0pas0M, CooTHOWeHHe Oe3 ANa- 
(pparmupoBaHhA ABIACTCA 13-KpaTHDIM, a C 
quadparmupopanuem Oosbure 120-1«paTHoro. 
Ha ocHOBaHHM M3003HbIX KPMBbIX, TOsy- 
yeHuprx Llenom u ®pukom (Cen, Frik), a mo3q- 


Hee 3erenmazcom u Kaomyom (Seelentag, 
Klotz) Ha (baHTOMax, a TaKKE Brau, Jloycom 
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bn 
Le 


Puc. 7. «((eHOMpoT) WTATHB CO CTOPOHbI accMHcTeHTa 


u Meddamonom (Bewley, Laws, Myddleton) 
Ha (aHTOMe OepeMeHHOM >KeHUIMHbI H, HakO- 
Hell, H3 Pe€HTeHO-KJIMHMYeCKHX HaOJ110 (eHHih 
MHO)KECTBA ABTOPOB, HAM H3BeCTHO, YTO IPH 
CHHMKaxX Ta3a HM HH3->KMBOTA, T. €. FOHALHOM 
oOsacTH, C YBesIMYeHHeM Halps>KeHUA OTMe- 
yaeTCA CHWDKeHHe TOHAMHOM O3bI. Ilo HawiHMM 
JJAHHDIM POHAHAA 03a Np *KECTKOM CbeMOU- 
HOM TexHuKe Ha 60—70% HipKe oOOpuHOit. 
IIpu cbemMkaX yUaCTKOB, OTaJIeCHHbIX OT ro- 
HafHoH oOnacTH, HanpuMep Mp rpyAHbIx 
CHUMKax, OoOsIbulee pacceuBaHHe, OTMe4aemMoe 
MIP 3HaYMTeJIbHbIX HANPAKE HU AX, MODKET Te pe- 
KOMIMe€HCHPOBaATb BJINAHHe MeHbUeil OObeM- 


HOHi j03bI, B Pe3yJIbTaTe YerO MOKET HacTy- 
MaTb HapacTaHHe roHagHOH WO3bI. TlocnenHee, 
10 oueHKe L{exa u Ppuxa (Cen, Frik), mMooKer 
OCTHUb He Oosbue 10%, a MO MaHHDIM E3epa 
(Oeser) H COTPyAHHKOB axe 30%. Hapacta- 
HHe pacCeHBaHHsA, B CBOIO O4epe;b, KOMMeH- 
cupyeTcA TeM, YTO UYBCTBHTeJIbHOCTh PeHT- 
reHOBCKOM MI€HKH PacTeT MapaJesIbHO KECT- 
KOCTH (XoHOuyc, Boraduxe) (Hondius, Bol- 
dingh). JjaHHoe HapacTaHHe, m0 aHHbIM 
OTA€JIbHBIX aBTOPOB ( Budermann, Byxeetiom, 
Mammcon) (Widenmann, Buchheim, Matt- 
son), KoeOneTCA B Mpesenax 20—60%, ro, 
10 HX MHeHHW, C H30bITKOM KOMMeHCHpyeT 
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Puc. 2. Kacceta tlerko M 6bICTpO BMelaeTcA B LepoKaTelb 


10%. IIpu yBenuyenuu HalpaKeHHA, T. e. 
HpH MpHMeHeHHH >KeCTKOM TeEXHHKM, BeCbMa 
CYUIECTBEHHbIM ABJIACTCA COOTBETCTBYIOMICe 
ycuseHHe PHsIbTpalun. 

Tipu rpyaHbix CHUMKax TIPHMeHeHHe dKECT- 
KOM T€XHMKH, C TOUKM 3peHHA TOHaHO! 3a- 
IHTbI, HEBO3MO)KHO B TOH Mepe, Kak 3TO Mpak- 
THKYeTCA IPH CheMKaxX Ha Y4aCTKAX, OJIM3KUX 


K rOHaHOH oOOnacTu. Ilo sto mpvunHe MbI 
TaKOKE BbIHYK/CHbI UCKaTb [pyre NyTH WA 
oOecneueHHA TOHALHOM 3al\MTHI. 

Heo0xoqumMo yMOMAHYTb HM O HarpysKe 
jeTelHt Mpu JerouHbIx TeslecHumMKax. IIponop- 
IMM Tesla JeTeiH MeHee OsIarOMpMATHIe C TOU- 
KM 3peHHA roHasHO saute. Mccneqyemaa 
oOmacTh pacnosoKeHa OsMDKe K TOHafaM, 
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Puc. 3. Kacceta ycraHaBliupaeTcaA K mauneHTy M Tora rpaHHya JlyueBoi TeHH 
IpoeKTHpyeTCA Ha HWKHHH Kpal MWIeHKM 


HOKeIH y BspocmbIx. C Apyrolt cTOpoHnt, 
IIPCHMYWeCTBO *KECTKOM TEXHUKH 3/[eCb BbIpa- 
KeHO OOJIbIUIe. 

IlokasaTemu jeTCKMX CHHMKOB, MMEeIO- 
wmuecA B HayyHo sMTepatype, nomy4eHbl, 
Kak l1paBu0, Ha *anTOMax, XOTA SeazeHma- 
20m (Seelentag) u ero COTpyqHUKaMH, a TaKDKE 
Xapmyxeom (Hartung) Oni mpovsBeeHpt 


usmMepeHns uy AeTeli. Ilo TaHHBIM 3eneHmaea, 
Hymb6epeepa, Kxoppa u Koaebepea (Seelene 
tag, Numberger, Knorr, Kolberg) ronaqnaa 
03a Y MaJIbUMKOB MepBoH BOspacTHOH rpyti- 
libl — B cpeqHem 0,34 mrem — npu rpyAHpIx 
cCHMMKax AP, CyenaHHbIx rryOMHHOH Ha- 
(pparmoii, a y JeBoueK B NPAMOK KuWIKe—O,28 
mrem. Hamu y Manbunka 1-ro rofa mpu CHUM- 


Ke AP yctraHopueHo 16 mrem, a npu 60KOBOM 
CHUMKe 38 mrem 6e3 riyOnHHoit qMadparme 
M mpuKpeitua. pu yskoit quapparme u mpu- 
KPbITHH Hall NoKasaTesH OBI HMKe 1 mrem. 

ConoctapneHve 9THX WMppoBbIx WaHHLIx 
MO3BOIACT Ce aTb TOT BbIBOA, YTO, IPUMeHAA 
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KH CBOHX OOJIbHBIX Ha BO3MO%KHO HH3KOM 
yposue. Ec eT crpemnenusa kK npaBusipHor 
TEXHHKE MCCHeqOBaHHA, HaceneHue MOKeT 
NOABepraThesr JerKO Harpyske BOHOL TO3BI, 
cunTaroulelica OnacHOH MU eBa-sIM BBIHOCUMOl 
ANA MOCHeLYIOMMX NMOKONeHHH Kak C TOUKH 


Puc. 4. YcraHapiupaeMasc BEICOTa POKyca TPyOKH MO)KeT ObITh OTCYNTAHAa 
B MrHOBeHHe OKa 


IWMPKyIApHbI TyOyc, roHabI eTeii HeCOM- 
HEHHO MoMasaioT NOs AelicTBue NPAMBIX yyel 
pu rpyAHuEIxX cHuMKax. IJosTomy, 3a HeMMe- 
HHeM sIyuuero cmocoda, MpumMeHeHHe Tsly- 
OMHHOH juadparMbl, a TakoKe MpMKpbiTHve 
KUBOTA HM OONACTH Ta3a, ABIIAIOTCA O03a- 
Te€JIbHbIM TPeOOBaHHeM. 

B cpBsasv c HapacTarollei TexHuuecKol 
qwyuepolt Harpy3kKoH uesoBeuecTBa, Herpe- 
PbIBHO HapacTaeT TaK)Ke OTBETCTBCHHOCTb 
Bpaya, KOTOPbI B cBOeH MeATeIbHOCTH He 
MOKET He YYMTLIBATh BOMPOCHI reHeTHYeCKOrO 
lmporHosa. Bpau o0a3aH pacCMOTPeTb Tpe3Bo 
CBOH HaSHaueHHA, a PeHTTeHOJIOr MPWYHATb 
BCe MePbI [JIA MOAAepoKaHuaA y4ueBol Harpys3- 


3peHHA eBreHHKH, Tak M C TOYKM 3peHHA 
cColuMabHOH. 

Ha ocHoBaHuM CKa3aHHOrO MO>KHO NOJ- 
YCPKHYTb, YTO WayKe OTHOCHTEJIBHO HeOOJIb- 
ad TOHAMHAA 03a rPpyMHbIX TeICCHUMKOB B 
3HAUHTeENbHOH CTeneHu YBCJIMINBaeT TeHeETH- 
yecKy10 Harpy3Ky HaceJleHHA, Tak Kak OHA 
cnoco0cTByeT BcTpeye MHOFOUNCJICHHBIX, T0- 
BpesK/[CHHbIX FeCHOB. Baugy M3BECTHOCTH 9TO- 
ro *dakta, ObisIM PaSIMYHbIe NOMbITKH C LWeJIbIO 
CHMWKEHHA FOHAAHOM Harpy3KH, CBASAaHHOM Cc 
YccieqOBaHHAMU TpyfHOH KneTKH. CBHMHIO- 
BaA lslacTuHa Ha T-oOpasHOol moycTaBKe, 
myy4esamuTHad cTeHKka Yamcona (Watson), 


«Lower Back Shield». (Rothband and Co.), cBHH- 
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11(0BO-PpeSHHOBbIe MaHTaJIOHbI HIM ;OKAa CmuUAb- 
ee (Stilve), KONMaK JIA 3aluTbI AMUKAa, Pap- 
TYK, MpesoxKeHHbIM Kemmeenom, Xapmyn- 
zom (Kéttgen, Hartung) u pagom ~pyrux aB- 
TOPOB — BCe 9TO MOMbITKM HaliTH paspewieHue 
Borpoca. OfHako, MX TpuMeHeHHe TpeOyeT 
ocooOoro BHUMaHHA UU Tpyfa AIA OOeceueHUA 
gamut. Tlostomy MbI CTpeMMJIMCh K pa3spe- 
WeHHIO AaBTOMATHYeCKOH TOHAHOHM 3alllMTHI, 
ocyllecTBIeHHe KOTOPOHM ya0cb Ip TOMo- 
1M KacceTbl — WTaTHBa TpyHbIX CHHMMKOB, 
cHaO>KeHHOrO JIyueBoi 3allNuTOH HM HasBaH- 
Horo «CeHompoTy-om. Co cielwanbHon moj- 
CTaBKOH AIA duKCaWMu TpyOOK, MpefHasHa- 
YeHHOH AA ~pyrux ene Tenonporom 
MOKHO TakoKe TOJIb30BaTbCA, pMyem Oe3 
yCTaHOBJIeHHA MexaHHyeckol CBA3H C MOJ- 
CTaBKOH. 

IlouHsatTue paspeuleHHOH BrepBbie «agmo- 
mamuueckoli 2oHaOHO 3alljumott) 3aKs104a- 
eTCA B CJIeMyIOWeM: KOrfa KacceTa jubMa 
Ha COOTBeTCTBYIONIEM YPOBHe BbICOTbI yCTa- 
HOBJI€Ha M TOPH30HTAJIbHbILt OCHOBHOM s1y4¥ 
PeHTTeHOBCKOH TpyOKH HalipaBseH K CepequHe 
KacCeTbI, JIYYeMpHHMMaloulad WyacTuHa MpH- 
KpbiBaeT Oe3 OcoOO! ycTaHOBKH, aBTOMaTH- 
yueCKH BCe YyYaCTKH Teja, PaCctON0>KeHHBIe 
HWDKe TOse3HOH HWKHeH rpaHuilbl u3s00pa- 
yKaeMOrO JIerOUHOrO MOJIA, re yKe HET OT- 
jleOB, MHTepecyioulux Hac Cc AMarHocTuyec- 
KOH TOUKH 3peHuA. AKWeHT pH 3TOM cmocobe 
Ha TOM, 4TO My4OK sJryyeit He MpHxXoAUTcA 
OrpaHHyMBaTh OTAeIbHO. Hanmps>KeHHbI pa- 
OounH PHTM PeHTreHOBCKOrO OTAeEHHA eBa 
JIM MO3BOJIAeT HeCeHHe Tako OOaBOUHO!I 
Harpy3KH; KayecTBO TOHAHO! 3all[MTbI He 
MO)KET MOCTpafaTb OT CHHDKeEHHA BHUMAHHA, 
BbISBAHHOrO YTOMJICHHeM paOOTHHKa peHT- 
reHoTWeseHHA. Teopetuyecku HW 4O cHx Mop 
ObiIa TAKAA BOSMO)KHOCTh, YTOOI ACCHCTeHT, 
CuI€A 3a JIYYeBBIM MOeM Ha KOoKe OONbHOrO, 
Np MOMOUM MpoeKMHOHHO!, rayOuHHoii 
AMadpparMbl perysMpoBas ny4oK Jyyell c Tem, 
4TOObI OH MIPHXOAMJICA Ha NONeSHYIO HYDKHYIO 
rpaHiily rpyqHol KueTKu. Bmecto rmyOuH- 
HOH Auaparmbl, orpanuueHne sy4eBoro Mm0- 
JIA MOIKHO OCYINECTBIATb, TAKXKE C MOMOLLbIO 
JY4esallMTHOH CTeHKH ycTaHaBsIMBaemolt m0 
BHICOTe, BOMM3H OONbHOrO HIM daptyKa. On- 
HakO B IipaKTHY¥eCKOH eATeNBHOCTH Oba 


MeTOJla HeFrOMHbI, TAK Kak CBASAHbI C O0aBOU- 
Holi padoToi y Kaxkgoro OobHOrO. 

TeHonpot cKOHCTpyHpoBaH CJlefy!ouluM 
odOpasom: IIpu ycraHoBke M0 BBICOTe, JiO)KE,, 
cofepoKalee KacceTy (usibMa, BuIeueT 3a 
codoit sy 4esau{MTHbIii 9kpaH, IKBUBAJICHTHBIIL 
2-MMJIIMMeTpOBOH CBUHYOBOH acTHuHe, mpo- 
WBuraouiMiicA m0 CTOpOHe peHTreHOBCKOU 
TpyOKH BOnM3H OombHOrO (ct. pucyHoK Ne 7). 
HesaBucuMo OT pa3mMepa KaCCeTbl, BePXHsAI 
TeHeBad TpaHla WiacTHHbl MpouuupyeTca 
Bcera TOUHO Ha HWDKHH Kpalt PusibMa, Kora 
TOPM30HTAJIbHbIM OCHOBHOM yu PeHTTeHOB- 
cKOii TpyOKH HampaBJleH Ha CepequHy (PpusJIbMa. 
Takoe OJHOBpeMeHHOE “{BOMHOe LeHTPHPOBa- 
Hie), OObACHACTCA KOHCTpyKUNeH Tenonpota, 
paspaOoTaHHOM Ha OCHOBe IIPHMHIMNOB TpH- 
roHometpuu. A 9TO O38HayaeT, YTO MpAMOM 
yu He MOKeT MoMacTbh Ha HIWDKHHH Kpaii 
(busbMa. M13 faHHol BaxKHOM KOHCTPyKIMOH- 
HOH OCOOeHHOCTH NOTMYeCKH BbLITeKaeT HOBAA 
yCTaHOBOUHaA MeTOAMKa KacceTbl: eC PaHb- 
we Ha BEICOTe MoMO0poAKa OoubHOrO ycTa- 
HaBJIMBasICA BeEPXHHii Kpali KacceTbI, TO Ceili- 
uac, Ha ypOBHe TOsIe3HOi HMDKHeH rpaHu 
us00paxKaemoro jerouHoro MOA, ycTaHaB- 
JIMBaeTCA HWDKHMH Kpait duNbMa, MO KOTO- 
PbIM yoKE HeT OTAEIOB, MpeACTABIAIOUIUX 
yMarHocTuyeckHit wHTepec. C TOUKH 3peHHA 
yuesol MpopuAaKTHKH, 9TO eHHCTBEHHAA 
MIpaBMJIbHaA MeTOAMKa [JIA YCTAHOBKH Kac- 
CeTbI, TAK KaK OHA KOHICHTPHpyeT BHHMAHHe 
Ha YpaHHlly, ABIAIOWLYIOCA KPHTHUeCKOH, 
Kak C TOUKM 3peHHA TOHATHOM 3alMTHI, Tak 
HU (IA M3800paxkeHHA KapTHHbl, HeMmpeMeHHO 
HYKHOH HaM [JIA NOCTaHOBKH AMarHosa. Te- 
lepb Hevero OOATHCA Toro, YTO BepXYIWIKH 
MOryT He BbIXOMMTb Ha CHHMKaX, KaK 9TO 
ObIBaIO Mp MpexkHeli MeTOHKe yCTaHOBKH 
KacceTbl. Beftb, Mp HOBOM crocobe, HUIHHe 
aOQOMHHAJIbHbIe PaseIbl HCKINOYAIOTCA, TAK 
uTO 10 CyulecTBy PUNbM NPOABHHYT B BepX- 
HeM HalipaBJIeHHU MO OTHOLWICHHIO K O0/bHO- 
My. ITO, B CBOIO OYepesb, OOectIeuuBaeT OOs- 
3aTeIbHOe M300parxKeHHe OTMea BepXyIeK 
Ha (piIpMe. 

Ynsa Ovicrpoii u mpasunbHol ycranoBKu 
10 HOBOMY MeTOJy, Ha JOKE KacceTHI TeHo- 
NpoTa KpacHas CBeTALIAACA, FOPUSOHTaIbHaA 
JlydeBax To0ca (HHeKC (pHJIbMa) ACHO yKa- 


SbIBACT PACHOJOKeHHE HVDKHEFO Kpad (PUIb- 
Ma. ITpv momo MocneqHero, ycTaHoBKa paB- 
HOMEPHO TIpOsBurarwMleicaA KacCeTbI CTAHOBHT- 
CA BeCbMa MpocToi 3ayaueli. Kpome roro, 
TOYHOCTh yCTaHOBKM OOeruaeTCA aBTOMaTH- 
yeckoH uKcaunel dukcupyroulero ppryara, 
ABTOMATHYCCKH MpenATCTBYIOWErO CMELILEHHIO 
YoKE yCTAHOBJICHHOM KacceTHl. 
_ dipyroii xapaxrepHoit ocobenxHocTp10 [Te- 
HONpOTa ABIAeTCA HaMune WkKabt oKy- 
cuposBKH. Jeno B TOM, 4TO *oKyc, pacmos0- 
OKEHHbIM Ha OTACIbHOM LITaTHBe PeHTTeHOB- 
cKOii TpyOKH, HeOOXOAHMO yCTaHOBHTb Ha 
YPOBHE IleHTpaNbHOH YacTH yoKe yYCTAHOBJIeH- 
HOM MO OTHOUWeHHIO K OObHOMY KacceTbI 
QuIbMa, 4TOOKI TOPHSOHTAIbHbIi, OCHOBHOIi 
yu TpyOKH momafan Kak pas Ha cepequHy 
KacceTbl. STy 3ayauy WeHTPHPOBaHHsA HY>KHO 
BbINOJIHHTh MPH Kako cbhemKe. Ona ycKo- 
peHa HM ynpoueHa wkanoH doKycupoBKn, 
M0 KOTOPOH MO>KHO oOnpesesuTb Jake Ha 
NepBbiii BSA, HYDKHHH ypoBeHb, HeOOxOsH- 
MBI JIA PoKyca TpyOKH Np MOMOLIM BMOH- 
THPOBaHHOH, MOABYOKHOH, CaHTHMeTPOBO!t 
WIKaJIbI H OCBETIICHHOrO B STOT MOMEHT JIy¥e- 
Boro HHAeKCa (HHAeKC PoKyca) (cm. puc. Ne2). 

KoucTpyKTHBHoe McnomHeHHe TeHompota 
OJHOBPeMeHHO paspellaeT TakrKe MpOOeMbI 
I€HTPHPOBaHHA, BOSHHKaioulNe B CBASH C 
U3MeHeHHeM pasMepoB (usibMa. B Tex cy1yya- 
AX, KOra HeOOXOMHMO MeHATb pasmMep Kac- 
CeTbI TIOBOPOTOM «lepeKsIIOUaTeJIA KaCcceT», 
pacnos0xKeHHOrO Ha eprKaTese, OOecmeyH- 
BalolleM CMeLeHHe KaCCeTbI, BHOCMTCA COOT- 
BeTCTBYIOWAaA MOMpaBKa M YCJIOBHA aBTOMa- 
THYeCKOrO ABOMHOTO WeEHTpHpoBaHHA oOecre- 
yeHbI (cm. puc. Ne 3). 

TeHompot, He€COMHeHHO, O3HaY¥aeT OOJIb- 
wo caBur B OONacTH NyYeBOK NpopusakKTHKH 
MPH JerOUHEIX CHHMKAX, C/eJIAHHBIX Ha pac- 
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cTOAHHH. JJo cux Nop, Np NpumMeHeHHH WHp- 
KyJIipHoro TyOyca, BBuAy Oonbuoro pac- 
CTOAHHA MeEXKAY POKYCOM MH PHIbMOM, roHazbI 
YacTO Monayasn B CMUIKOM WMpoKuii, nep- 
BHYHbIN My4oK styyeli. Tenlepp »xe Tenompor 
C MOHOH yBepeHHOCThIO OcBOOO OK Mac7i roHal- 
HY!0 001aCTb OT NepBHYHON pagMaunn u, Kpome 
Toro, OsaroqapaA cBoel ocoboii yctaHoBou- 
HOHi cucTeme, OOecne4MBaeT B Ka>K JOM cayyae 
BO3MO)KHO MaKCHMaJIbHY!0 OT\asICHHOCTb Ny4- 
Ka sry4eil OT roHagqoB. PacceuBanne payuaunu 
yMeHbulaeTcaA eme TeM, 4TO Ha TeHompore 
uMeeTcH slyyenormoujaiwujad miacTHHa, B 
pesyJIbTaTe “ero TeHeBawA rpaHua mpescTaB- 
JIACTCA MAKCHMAJIBHO YeTKOH, 3OHbI NOYTeHH 
HeT. (CM. puc. Ne 4). 

TloqBofA WTOrO CKa3aHHOTO, MO)KHO 3a- 
KJIOUHTb, YTO BBefeHHe TeHompota B Upak- 
THKY PeHTTeHOHarHOCTHKH, UMeeT KpylHoe 
3HaY¥eHHe C TOUKH 3peHHA JIyyeBOH Npodunak- 
THKH. I'eHOmpoT BipaBe 3aHATb MeCTO TIperK- 
HHX, MPOCTbIX TesepeHTreHorpaduyeckux 
IUTATHBOB KacceTbl. Takum 00pa30M, KadK70e 
PeHTreHOBCKOe OTAeNeHHe VUMeeT BO3MOdK- 
HOCTb, IPH MpOH3BOACTBE TesIeCHHMKOB, 0Oe- 
CHeYHTb HajlexKHY!O rOHAMHY!0 3alllMTy rpy- 
HOH KJIeTKH Oe3 OCOOOTO KOHTPOJIA accHCTeH- 
Ta H 0€30 BCAKOrO CHWDKEHHA OOLIUHOrO PHTMA 
padorTpl. 

OTHOCHTesIbHO CKPpOMHaxA cTouMocTD Te- 
HOMpoOTa MpefcTaBIAeT MaTepHasIbHbIe BO3- 
MOKHOCTH [Jl YBEPeHHOH WHKBU AWM TeHe- 
THYeCKOFO JIyYeBOrO NoparKeHHA B ITOH BarK- 
HOH OONacTH [MarHOCcTHKH. 

Korga yfactca o0ecneuuTb roHayHy!0 
3alluTy U Mp BbIMOHeEHHM Apyrux AMarHo- 
CTHYECKUX MepONpHATHH, Torfa He OypeT 
OCHOBaHMA jist OMACeHUA YTO «MOTOMCTBO 
ympeKHeT Hac B_ JI€fKOMbICJINM) (Mrosiep) 
(Miiller). 


IlonepemenHoe IIphMeHeHve [ByX pasHbix aBTOMaTHYeCKRHX CHCTeEM 
A Tpex(pasHbrx IMarnocTruyeckux peHTreHoaltiapaToB 


3. WAPMAM 


HanpapieHua pasBuTHsA COBpeMeHHOH 
PpeHTreHOTeXHUKH Tpedyi0oT MaKCHMaJIbHOH 
MOUIHOCTH Kak OT PeHTTeHOBCKOHM TpyOKH Tak 
WM OT peHTTreHOBCKOrO ammapata. Tak,HalipH- 
Mep, KOHTpacTHOoe MccseqoBaHue cepseuHol 
WM KpOBeHOCHOM cucTem TpeOyeT COKpalleHHA 
J{0 BO3MO)KHO MHHUMaJIbHOrO BPeMeHH 9KCIIO- 
3HUMM, [JIA “ero, OMHAKO, TpeOyIOTCA BeCbMa 
OOJIbIINe BeSIMUMHbI Harpy3KM Ha TpyOKM B 
Ma. Kak M3BeCTHO, YCOBHeM STOO ABIIAeTCA 
110 BOSMO)KHOCTH MOMHOe BbINIPAMIIEHHe epe- 
Me€HHOFO HallpspKeHUA (BbINIPAMIIeHHe Tpex 
(bas c TOMOLIb1IO 6 BeHTHIeH). OWHAaKO, C Apy- 
rol CTOPOHbI ycMelHOe BbIMOHeEHHe OTpe- 
J[@IeHHbIX 3afau, KaK HallpwMep, MHcTaH- 
IIMOHHAA CbeMKa BCeroO MOSBOHOUHHKa Tpevo- 
BasiO MOBbIMIeHHA HallpsyKeHHA TpyOKH B 
Hayase 0 BesIMUHHbI 125, a 3arem WO 150 kB. 
KocsBeHHO 9TO TpeOOBaHHe OCHOBbIBAeETCA 
TakOKe Ha BbIMPAMJICHHM, TaK Kak IyJIbCH- 
PY!OUIMH MOCTOAHHBIM TOK OODIYHOrO YeTHIPeX- 
BeHTHJIbHOrO aliliapaTa HarpyoKaeT pentTre- 
HOBCKY!O TpyOKy NUKO6bIM HanpsAINCeHUeM B 
TO BPeMA KaK MOUIHOCTA PeHTreHOBCKOH TpyO- 
KH, OOpasyloulad PeHTTeHOCHUMOK, Mmponop- 
WMOHaIbHa aPexmusHomy HarlpsArKeHUIO (AB- 
JIAMUEMYCA JIM Oe MHKOBOrO Halips- 
.KeHHA). TOJIbKO BBITIPAMJIeHHeM Tpex (pas 
ocTuraeTcaA TO, YTO MEXKLY MHKOBLIM Ht aip- 
(PeKTHBHBIM SHAYeCHHSAMH TOsyYeHHOrO T10- 
CTOAHHOrO Halips>KeHHA HeT 3aMeTHOI pas- 
HOCTH. Kak M MpHBeeHHble MpuMepbl, TaK 
TmIpoure, 3eCb He YNOMSAHYTbIe FHarHocTuyec- 
KHe MepolpuATHA CMOCOOCTBOBasIM paciuMpe- 
HHO OONACTH IpHMeHeHHA TpexbasHErx amma- 
patos. B pesysibrate Tex Ke CaMbIX MeTOJOB 
CTaIM PasHOCTOPOHHUMM MM ycTpoiicrBa AA 


uccueqoBaHua. B To BpeMaA, Kak IpexkHue Tak 
Ha3bIBaeMble MOIIHbIe alllapaTbl mpesqHasHa- 
yaJIMCh AIA OOCIYXKUBaHHA JIMUIb AByX yCcTa- 
HOBOK UccseqoBaHHuaA (mpocBeunBaromlero 
IUTaTHBa U cTOa byKKH), HbIHe MpOcToH mpo- 
CBeYUNBaIOWIMH WTAaTHB 3aMeHeH YCTaHOBKaMU 
CIOXKHOH KOHCTpyKUMH, C MeXaHHYeCKHM OT- 
KHAbIBAaHHeM B pa3sIMUHbIX HalipaBsleHMAx, 
Iipe{Ha3HaveHHbIMH JIA UCCHeqOBaHHA >Ke- 
JIYOUHO-KHWe4uHOrO TpakTa, a Hapsgy co 
cTon0M BykKKH NOABHIUCh ycTpoiicTBa AA 
IIPOHSBOACTBa TOCOMHbIX CHHMKOB, TOre- 
peuHble TOMOrpadbl, cepnorpadpl c 3epKaJb- 
HO-ONTHYeCKMM (s1oOporpauyeckuM ycTpor- 
CTBOM (H3 KOTOPbIX IPH OMpeseeHHBIX MCCIe- 
OBaHHAX OHOBPpeMeHHO jleliCTByIOT Be 
yCTaHOBKH, yCTpoiicTBa JIA uccneqOBaHUA C 
cucTeMOoH yCHsIeHHA U300PaxKeHHA UT. Z.). 
TakuM 00pa30mM COBpeMeHHBIIi MOUIHbIM anna- 
paT mpurogeH AIA OOcHyKUBAHHA 4eTEIPeX 
H flake Oomee padounx MeCcT, T. e€. WA OOCIY- 
*KUBAaHUA YCTaHOBKH JI uccMeqOBaHUA 
PeHTTeHOBCKOH TpyOKH. 

Ha ocHoBaHHM 9TOrO pasHOOOpasnA Tpe- 
OoBaHHit CTAHOBHTCH SACHBIM, YTO CHCTemMa 
yupaBileHiv — T. e. NyubT yopaBreHun — 
Tpex(asHbIX allmapaTOB HaMHOrO CJIOKHeE, 
yeM Y MPOKHHX alMapaTos. Takum oOpasom, 
Hapsy C TeM, YTO STH COBPeMeHHEIe anmapa- 
TbI MOSBOJIMJIM PaspelIMTh KasaBlIecs JO CHx 
NOP HepaspeluwMMbIMH 3aau, OHH OKasaICb 
upesMepHO CJIOKHBIMH HM 3aTpyTHAIOMIUMH 
ObICTPOe BHINOIHEHHe XOAOBLIX UCCIeMOBaHHiK, 
TaK KaK B J{aHHbIX CIyvaAx Mpuxo_U0Ccb 
IIPOBCPHTb M HaCTPOHTb ropaslo OobUIe pe- 
ryJIMpOBOUHBIX PyyeK MpHOOpoB u NoOsnUHit 
BKJIOYCHHA, YM Y YeTHIPEXBEHTHJIDHBIX ali- 


llapaTos. B pesysbTaTe sToro 3ayacTy!0 OOsIb- 
IWMHCTBO XOM0BbIX MCCIeEMOBAaHHit BMeCTO 
TpexasHoro anmapata MpousBOAUN0Cb BHOBb 
Ha allllapaTax MeHblleil MOWHOCTH. BBigzy 
TOrO, 4YTO OCHOBHY! YaCTb NOBCeAHEBHO! pa- 


- OOTHI MOUTH Bese COCTAB.AAIOT THMOBbIE HCC1E- 
JJOBAHUA OTHOCHTCJIbHO joporocToAMMi Tpex- 
cbasHEiit ammapaT He OKasBbIBAcTCA yHuBep- 
CaIbHbIM, XOTA HM MpurosleH AIA BbIMOJIHeHHA 
Bcex HcceqoBannit. Ec HeCcMOTpaA Ha MHO- 
rooopasne dyHkunii, amnmapaT ocTaeTcA Hej10- 
HCHOJIb30BaHHBIM HM He OMpaByaerT ce0A B 
oKCHyaTallHH, TO OH AeHCTBUTEIbHO HC 3KO- 
HOMHYEH. 
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TakHM 00pa30M OOO0CHOBaHHbIM ABIAeCTCA 
cTpemmeHHe K TOMY, YTOOBI Iipu coxpaHeHuU 
YHHBepcasbHOro XapakTepa almapata, HaliTu 
TaKOe YIpOMleHHOe yiipaBseHHe [A Mpous- 
BOJCTBA CHUMKA, KOTOpPOe ObINO Obl NpHroy- 


BS 9G. 88. HB ID 1H 140 140 
1+ fF U-t--h-4-8 


$00 1008 2noy 


HbIM [JIA paspelleHHA ABTOMATHYCCKOLO BBI- 
MOJHeHUA XOJOBbIX HM Wa0JOHHbIX CHAMKOB. 
Jipoiinad apromaTuyeckan cucTema («cBo00,- 
Had) MW aBTOMATHKa «pallijy), BHEApeHHaA B 
BeHTePCKOM MPOMbILLJIeHHOCTH PeHTreHoall- 
TlapaTocTpoeHHxA OCHOBaHa Ha KOMIIICKCE 
BbILMENpUBeAeCHHbIX TpedoBaHnit. 

Tipu BpimouHeHHM MHOTMX CHeLMaJIbHbIX 
uccneOBAaHHii CTAHOBHTCA aOCOsIOTHO HeOoO0- 
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Puc. 


XOJMMbIM, OOecTeYeHHe BOSMO>KHOCTH cBooo;- 
Horo noqOopa dakropos ANA mMponsBoncTBa 
CHHMKOB (KB, Ma, CeK) B Mpeyenax, oOycs10B- 
JICHHbIX AOMYCTHMOi HarpysKoli peHTreHos- 
cKoit TpyOKu (cmorpH pue. 1). ITH TPH BenH- 
4MHbI MOryT ObITh OTPeryMpoBaHBI HesaBH- 
CUMO Apyr OT Apyra, npHyem samMTHOe yerpoii- 
CTBO almapata oOecneynT, 4TOOI WOnycTu- 


MbIit MpejlesI HAPPy3KH PeHTTeHOBCKOit TpyOKu 
MIpH J0O0H KOMOMHALMH perysmpyembrx BesH- 
4HH He Obi MpeBsoiigqen Jake B TOM csyyae, 
€cJIM Ha pasHbIxX padounx MecTax TpuMeHs- 
10TCH THIbI POKYCa TpyOKH pasHoit Harpy3ku 
(2, 3, 50 KBr). Yao6crBo yaHHoi aBTomaTu- 
4eCKOH 3alluTE! TpyOKH oT neperpy3kuH pv 
MPOHSBOACTBE CHHMKOB MOBbILMaeTCA yKa3a- 


TeseM Harpy3kH, KOTOpHIii npn sm1060M H3Me- 
HHH BeJIMNHH KB, Ma, CeK M (poKyca TpyOKH 
SapaHee MOKa3bIBaeT TIPOMeHTHOe COOTHOUIe- 
HHe JAHHOH Harpy3kH pu 3aqaHHom tpokyce 
TPYOKM K HonycTumMoit. B cnyyae neperpysKu 
€CTECTBCHHO 3apaHee T. e. Mepey BKIIOUeHHeM 
BBICOKOPO HalpsDKEHUA yKasaTeb Harpy3ku 
WaeT CHrHas «CTOM. 

Anmapat, yupapusembiit takoit «CBOOO]- 
HOi) ABTOMATHKOII, YAOBJETBOPAeT BCEM TPe- 
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M€HTaJIBHOrO HCCIEQOBAHUA BCeX THIOB CbeM- 
KH OObIYHO TIPHMeHAeMbIX B OObUIMHCTBE 
Cily4¥aeB MOBCeHEBHOH paOoTHI, a TaKrKe M0C- 
Ji€ OMpeAeseHUA OTHOCAMIMXCA K HUM ONTH- 
MaJIbHBIX (PAKTOPOB CbEMKH, paccmoTpers, 
BOSMO)KHO JIM Ha OCHOBaHHH 3TMX aHHbIx 
COCTaBHTh aBTOMATHYeCKy!O TporpaMMHy!10 
PeryJIMpOBKy alilapata c TaKMM pacueTom, 
YTOOBI HaCcTpOlKOi eHHCTBeHHOTO peryJIA- 
TOpa MOKHO OblIO aBTOMATHYeCKH OTPerysm- 


Puc. 


OoBaHMAM CielMasIbHbIX UCCIeOBaHHH, OfHa- 
KO, IPH MpOMSBOACTBe OObIMHbIX CbEMOK CTAa- 
HOBATCA 3aTPYAHMTeJIbHbIM, TAK Kak He00- 
XOMMAa BHUMAaTeIbHaA NpOBepKa MOJIOKEHHA 
pagqa perysIMpoBoyuHEIx pyyeK, YTOOBI yoe- 
JMMTbCA B MpaBHMJIbHOCTH peryJIMPOBKH (Tepe- 
KJUOUATeIb padouHX MeCT, MepeKIUOYATEJIb 
dbokyca, perynATOp TOKa TpyOKH B Ma, pery- 
NATOP HalpsKeHHA, pesle BPeMeHH, KUJIO- 
BOJIBTMETP, MHJIIMAMMepMeTP, YKasaTesIb Ha- 
rpysku UT. {\.). B pesybTaTe ITOTO CupaBes- 
JIMBbIM ABJIACTCA THeOOBAHHe MOce IKCIepH- 
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POBaTb BCE BBIMeMepeYMCNeHHble BeJIMYMHBI. 
C TexHHYeCKOH TOUKH 3peHHA 9Ta 3afjaua MO- 
}KeT ObITb BbIMOIHeHAa, HalIpUMep, C MOMOIIbIO 
HacTpOHKM MepeksmoyaTeNA «BHlIOOpa yyacTKa 
Tela) Ha COOTBeTCTBYIOWy!IO cTyneHb. IIpu 
9TOM ABTOMATHYECKM BEKJIIOUAIOTCA BeJIMUMHEI, 
HeEOOXOMMMBIe JIA CbeMKM JaHHOrO yuacTKa 
Tea, BKO“aA BLIOOp padouero mecta, Auad- 
parmy Bykku MT. 1. OMHOBPeMeHHO C HacTpoli- 
KOM TepeKsouaTenA WeecooOpasHo oToOpa- 
3UTb Ha MyJibTe ypaBsJIeHHA HarJiAHy!0 Cxe- 
My, OTpaKatoulyio oTYacTH Mcceqyembiit 
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Puc. 4 


yuacTOoK Tesla, a Kpome TOrO Te (akTOpbi 
CbeMKH, BOCIPOHSBe/eHHe KOTOPbIX He 8ABHCHT 
OT anmapata, a MO)KeT ObITH OOeCTe4eHO NHUIb 
OOCIYKMBAIOLWIUM TepcoHaom (paccrosHHe 
Me Ky POKYCOM H MeHKOl, KavecTBO yCH- 
JIMBatolWero 9KpaHa, AMapparma Bykkn, 
TOHKHH pacTp u T.f.). Kpome 9roro ecrecr- 
BCHHO CJIe{lyeT YKa3aTb CPeAHIOIO TOUIMHY 


Teja, B pacueTe Ha KOTOPY!IO IIPOHSBO/IH- 
ach WporpaMMHax peryJIMpoBKa (cM. 
pue. 3). 


ApToMaTuueckasat ciucTema «pany He 
ABIAIACh Obl COBEPUIEHHOM O63 BOSMO)KHOCTH 
COriacOBaHHA THMOBbIX MaKTOPOB CbeMKH, 
OTHOCAMMMXCA K CpelHei TomuWMHe Tela C 
(bakKTOPaMH, COOTBETCTBYIOLMMH TOJIMIMHE Te- 


Jia OOJIbHBIX pa3IWYHOrO TeOCIOOKeHHA, 
Bospacta U T. 2. PasHocTb B TOuMIMHE Tena 
MO)KET KOMM€HCHPOBaTbCA MOBBINIeEHHeM, a 
TaKOKe CHMKeEHMeM BeIMYMH KB, OCOOeHHO B 
TOM CuIyyae, eC OOecreueHbI WMpoOKHe jMa- 
Ma30HbI peryJIMpOBaHHA BeNHYMHEI KB (OT 
35 710 150 kB). Takum 00pa30m, Hapssy c mepe- 
KOUaTeIIEM, CTY KAWMM AIA BHIOOpa yyacT- 
Ka Tesla, HEOOXOAUMO UMeTb AONOJHUTEIbHBI 
perysaTop (cmoTpu pu. 2), cnyxKamuit qa 
NOBbILICHHA WIM MOHWKEHUA BeJIMYMHBI KB, 
ycTaHaBJIMBalolleicaA B ABTOMATHUeCKOH CH- 
creme «pany. ITMM AOcTuTaeTCA ONTHMAJIb- 
HOe YIIpOUleHHe CNOHKHOTO yupaBeHUA Tpex- 
(asHoro ammapata B OOnacTH MpovisBozcTBa 
mmpocreiiummx cCHHMKOB. Hacrpoiikoit sBcero 
ABYX pyu¥eK alimapaT He TONbKO MOJIHOCTHIO 
-TOTOB K CbeMKe, HO H HaCTPOeH C yueTOM pa3- 
HOCTHM TeIeCIO*KeHHA OONbHEIX. Tem caMbIM 
HaMMeHOBaHHe «pall MOUHOCThIO XapakTe- 
pusyeT aHHyt0 cucTemy. 

BosHukaeT Bompoc, He MoONyyaeTcCA IH 
CNUWKOM OOsbUIOrO pasHOOOpasHA CHHMKOB, 
MmporpaMMuHoe ypaBleHve KOTOPHIX JOJDKHO 
ObITh BHeCeHO B allMapaT. ITO 3HaYMTeJIbHO 
3aTpyaHAeT OpicTppiii BEIdop. CraTucTHuecKHe 
J[aHHBbIe MOATBEPKAAIOT, 4TO 95% MaTepHasia 

*TUMOBLIX CHUMKOB PeHTTeHOBCKHX J1a00paTo- 
put oTHocutca K Q9—10 BHyaM CHHMMKOB. 
Ocrapuiveca 5°94, oTHocaTca K 3-—4 Bujam 
CHHMKOB peAKO BCTpeyalOlIMMCA, HO elle 
CYMTAIOWIMMCA THMOBLIMH. B pesysIbTaTe 3TO- 
ro JA Mepeksouyatena «epldopa yuacTKa 
Tela) AOCTaTOuHO oTBecTH 13 TOJIKOCHbIX M0- 
suuuii. Takum oOpasom 13 jManlo3sHTHBOB 
COOTBETCTBYIONIMX Pa3sMepoB MOryT ObITb pas- 
Mel€HbI Ha BPalllaroujemMca OapaOaHe, BMOH- 
TUPOBaHHOM B IyIbT yupaBsieHHuA. 

PeutreHOBCKHH almmapaT MocTaBlAaeTcA 
3aBOJOM C AaBTOMATHKOli «paruyy HaCTpoeHHO 
m0 SafaHHOM mporpamme, T. e. 10 cpeqHeMy 
‘ACCOPTHMeHTY, KOTOPbIii COCTaBsICH Ha OCHO- 

BaHHM mpuoOpereHHoro Ha MpaKTHKe OMbITa. 
(Tunoppiii nepeyeHb y4aCTKOB Tea CJeAy10- 
wwii: cranium p. a. vert. regio cervicalis, 
arterio humero scapularis, articulatio cubiti, 
thorax, pulmo, vert. regio lumbalis, bulbus 
duodeni, ren, pelvis, collum, crus). Y Boii- 
HOil ABTOMATHKH, OAHAKO, 3aBOACKOM MoAOop 
yuacTKOB Tesla M COOTBETCTBYIOWIMX [aHHbIX 
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Harpy3kKU JlasieKO He O3Ha¥aeT OKOHYATeJIb- 
HOrO BapHaHTa, KOTOPHIi He MOKeT OBITD 
M3MeH€H Ha MeCTe PeHTTeHOBCKO sabopa- 
TopHeli B mO0O0i Nocnexyionmii Mepuon 1 
BHeCeH B aBTOMATHKYy «pany B COOTBeTC- 
TBH C BOSHHKAaIOUIMMH TpedoBaHusAMH. 

EctecTBeHHO, YTO OTAebHbIe PeHTTeHOR- 
cCKHe KaOUHeTHI HE BCerfa MPHMeHAIOT Te KE 
cample 1O—13 TunoBprx cHumKoB. B yaHnoit 
OOaCTH MMeIOTCA PacCXOKAEHHA youre U MEDK- 
AY PeHTreHOBCKUMM KaOuHeTamu, paboratro- 
IWWUMH B OTACJIBHBIX OONbHHUAX. Hanpumep, 
B OOJIbHUMAX, re UMeeTcA OpTomequUYecKoe 
us ypomoruyeckoe OTeneHHe, OOcIyKMBAa- 
roulee OONbUIOe YHCNO OUJbHBIX, POb THTIO- 
BbIX CHHMKOB MrpaloT CbeMKM MHOrO Xapak- 
Tepa, 4¥eM B TeX OOBHHMAX, re OONbUIMHCTBO 
OOJIbHBIX OOCIYKUBaeTCA TepaleBTH4uecKUM 
WM OOUIMM XMpyprHuyeckuM OTAeNeHMAMH. CoB- 
ceM HHA KapTHHa C TOUKH 3peHuA CTPyKTyPbI 
THNOBbIX CHHMKOB I0JIy¥aeTCH B PeHTreHoO- 
JOTMYECKOM OT/eJICHHH ClelMasIbHOrO yuperk- 
qeHua. (Hanpumep, feTcKkaa OoubHULa, MH- 
CTHTyT XMpypruu cepqlla MU KPOBeHOCHHIX 
cocy0B, MHCTHTYT XMpypruu mosra, rHHeKO- 
NOrMyecKaA KJIMHHKAa, OTO-sapMHrosorMuec- 
Kad KJIMHMKa UH T..) MmMenHo 3fecb nposB- 
JIAeTCA MIPeMMyWlecTBO BOMHOH CHCTeMBI 
ABTOMAaTHKH, TaK KaK MHCTHTYT CaM MO)KeT 
moqoOpaTb MaTepMall CbeMKUH, BHOCHMBIM B 
mporpaMMy aBTOMaTHKM «pala, UW B COOT- 
BeTCTBHH C MeCTHbIMM YCJIOBHAMH UCMOsIb30- 
BaTb HavOosee NOLXolmuMe PakTOpbl cbeM- 
KM, a B Ciyyuae U3MeHeHHA MpodusA oOcny- 
JKMBAHHA OObHEIX OOJIbHUIUbI, MIM MHCTHTY- 
Ta (HalpuMmep, JIMKBUAaUMA cCielMasbHbIx 
OTAeeHuM UM cO3qaHve HOBbIX) 3ayjanHaA 
mporpamMa aBToMaTMyecKOH perysIMpoBKU 
ammapatTa MO>KeT ObITh U3MeHeHa B COOTBET- 
CTBHM C HOBLIMM TpedOBaHHAMH. 

STa cucTeMa HaMHOTO MeHee KECTKAA, 
4eM OCTAJIbHbIe OCHOBAHHbIe Ha aHaJIOTMHYHOM 
NpHHWMMe, M B KOTOPHIX OTPerysIMpOBaHHLIe © 
gapaHee Ha 3aBojle U 3apUKCMPOBaHHble BCJIM- 
YMHbI, Ha MeCTe MpakTHYeCKH yoKe He MOryT 
ObITh M3MeHeHEI. JipoitHaa cucTema aBTOMa- 
THKM Oonee rHOKaA, Tak Kak NporpamMmMHasr 
perysMpoBKa OCyieCTBuMa B PeHTTeHOBCKOM 
OT/eeHHU saKasuuKa B 1000e BpeMsA. 

IIporpamMuad peryMpoBKa aBTOMaTHKH 
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(pany), Ha MecTe C NPHBIeYeHHeM OMbITHOrO 
peHTreHoTexHuKka BeCbMa Mpocra. B csyuae 
OTKNOHeCHHA OT 3a@UKCHPOBaHHbIX Ha 3aBOjle 
13 paSHUHbIX CHUMKOB, AManl03MTHBbI, OTHO- 
CAIIMeCA K OCTAJIbHBIM BUaM CHMMKOB I10- 
CTABNAIOTCA B BMe AOMOJIHUTeIbHEIX TpH- 
HammexHocreH anmapata. AmmapaT mocie 
yCTAHOBKM MepBoHayasIbHO padoraeT B CHCTE- 
Me «CBOOO_HOM» aBTomaTuKu. Ilocne Bpldopa 
yacTo BCTpeyalouuxca UM BBUAY 9TOrO HeoO- 
XOJUMbIX BHJOB CbeMOK UM MocIe yCTaHOBJe- 
HU COOTBETCTBYIOWIMX PeryJIMPOBOUHbIX Be- 
NHYMH, COrMacCHO MHCTPYKUMAM 10 MOHTaKy 
cuejtyeT 3AMeHUTb JMaNO3HTHBEI, yCTAHOBJICH- 
HbIe BO BpalilaromemcaA OapadaHe MepeKs1oOUa- 
TeIA (IA BbIOOpa yYACTKOB Tesla) CHCTeMbI 
AaBTOMaTHKH «pal, FWalosuTuBaMu, BXO- 
JAUIMMU B KOMIMI€KT MpMHayexHocTei all- 
llapata WU COOTBeETCTBYIOWWMMM BbIOpaHHbIM 
YCNOBUAM CbeMKH. TakoKe CilefyeT pasbesn- 
HUTb Ha KJI€CMMHOM KOJIOAKe ABTOMaTHKH 
«pall KOHTAKTHI BKJIOUCHH, COOTBETCTBY10- 
WUX TIpekKHUM MporpaMMHbIM YyCJIOBUAM UH 
(bakTOpaM CbeMKM M TOAKMIOUMTh UX COOT- 
BeTCTBCHHO 3a]aHHbIM TpeOoOBaHHAM. Ecnu 
He CUMTATb 3aMeHbI COMPOTHBIeHHH BPeMeHH, 
COMPOTHBJICHHAMH, COOTBETCTBYIOWIUMH HO- 
BbIM BbILeprKKaM (MOCIeTHHe BXOLAT B HaOOp, 
ipiiaraemblit K ammapaty), TO mepexoy Ha 
HOBLIM PeXxKHM paOOTHI, M0 cyllecTBY 3akKJ10- 
YaeTCA JIMUIb B Mepenaiike HeOOJIbIUUX OTPes- 
KOB Tpopoqos. He Tpedbyerca cnewMaubHo 
PeryJIMpOBKM B UCIbITATeIbHOM Sale MW HeT 
HeOOXOMMMOCTH B CJIOXKHEIX MeTOJaX KOHT- 
POJIBHBIX H38MepeHHi. 

J\vana30H HallpspKeHHA B MIpemenax OT 
35 kB 10 150 KB, NpeqHasHayeHHbIil AIA KOp- 
PHIMpOBAHHA OTKIOHeCHHM TOJIMMHbI Tea He 
BKJNOUCH MOJIHOCTbIO B MporpaMMHy10 pery- 
JIMpoBky MUKCHpOBaHHO!i aBTOMATHKU «pa- 
My), TAK KaK IPH KOppurupoBaHuu B OOOMx 
HallpaBlIeCHHAX CilekyeT MMeTb 3allac Halpsi- 
.KCHHA C TAKHM PacyueTOM, UTOObI OHO He TIpe- 
BbICHIO OMyCTHMOi Harpy8KH peHTTeHOB- 
cKol TpyOKn. Ilia sro wenn Tpedyercs oK. 
30% B HwKHemM u 20°/ B BepxHem mpenese 
U3MepeHHA, B Pe3YJIbTATe 9TOFO BENHYMHbI KB 
BHECCHHbI€ B MpOrpaMMHy10 perysMpoBKy 
KONeOMOTCA B Mpezenax 7TO—120 xp. 

KU0BOIbTHDIM TepeksoyaTeIb KOMIeH- 


cupyeT OTKJIOHeHHA TOMA! Tea. Tloce 
HaCTpOHKH MepeKsoYaTesIeM «IA BEIOOpa 
yuacTKa Tela) B aBTOMAaTHYeCKOH cHcTeme 
«panuy) BeJIM4UHbI KB, COOTBETCTBY 10IIeH 
cpedHeti Moalune aHHOrO yuacTKa Tesla TIP 
3aJ[AHHbIX YCJIOBUAX, C MOMOLM[bIO KMJIOBOJIbT- 
HOrO KOPpeKTOpa, 3apanHee ycmanosueuleeca 
HallpsKeHHe MOKeT ObITb MOBBILeHO JIM 
TIOHM)KEHO, B 3aBHCHMOCTH OT HeOOxXOAMMO- 
CTH, MPOMeHTHbIM jesIeHHeM CO CTYMeHAMU 
B 5%. IIpouenrHaa cymMMa (pukcupyetTca 
CY KAaWMM JIA ITOH WeM UZMepumeAbHbIM 
npuoopom. TakuM oOpa3s0M jjaHHaxA cHcTema 
BeCbMa XOPOWO cormacoBaHa C TpedoBaHus- 
MM CbeMOUHOM TEXHHKH, TAK KaK OOMLeEH3BeCT- 
HO, UTO MIpOWeHTHOe, a He MHeliHOe M3MeHe- 
HHe BPeMeHH IKCMOSHIIMM BBISbIBAeT MOTeEM- 
HeHve JIM MocBeTueHHe Us00paxKeHuA. B 
WeAX KOPPHIHpOBaHHA OTKIIOHeEHHH TOJI- 
IMHBI Tesla BBICOKOe HallpAKeHHe, MOAKJINO- 
YeHHOe K TpyOKe, TaKKe CIIeLyeT MPOMeHTHO 
MOBbICHTb HIM MOHH3HTb. 

JjJanHana PHKCHPOBaHHaA aBTOMATHKa «pa- 
TIM) SHAYMTeIbHO YIIpowlaeT BBIMOJHeEHHe 
XOOBbIX CHUMKOB IIpH padore c Tpexia3- 
HBIMH almapatamu. OgHako, ake Mp Xoj0- 
BbIX CHHMMKaX MOryT BCTpeYyaTbCA TeXHHYeC- 
KHe TPyAHOCTH, MpenatTcTByoue padoTe c 
3apaHee HaCTPOeCHHBIMM MakTOpaMH CbeEMKUH. 
Kak mpaBisio, HallpHmep, B oOmacTH Her0- 
TBYDKHBIX OPpraHOB (Yepell, KOHeYHOCTH, 0- 
3BOHOUHHUK, Tas HM T. J.) MbI He CTPeMUMCSI {0- 
CTHUB Kpaline KpaTKOrO BPeMeHH 9KCTIOSH- 
1uu. OfHaKO, YacTO Mp UcceqOBAHHM MW1a- 
UYIIUX WIM TyIMBpIX WeTeli, Opeasuux WIM 
HaXOAAMUXCA B OeCCOsHATeIbHOM COCTOAHHM 
OONbHBIX HIM 9Ke TPACYUIMXCH CTapuKOR, C 
WeIbIO yCTpaHeHHA HeyeTKOCTH M300parKe- 
HHA Mp MpOMsBoycTBe CHUMKa, BPpeMA 9KC- 
MOSHIMM FOIDKHO MOOUpaTbeA MO BOSMODK- 
HOCTH MMHUMAaJIbHBIM. B JaHHbIxX ciryyadx 
SapaHee HaCTpOeHHaA aBTOMATHKa «palij> 
He TIpHMeHuMa. B TO .Ke BPpeMA, MMCHHO B 
9TOM MH 3aKJOYAeTCA MpeHMyWlecTBO ABOMHOI 
CHCTeMbI ABTOMATHKH, TaK Kak TepeBojom 
eoOuncméeHHOLL py4YKU OCYyUeCTBIIAeTCA Tepe- 
KINOUeHHe Ha «CBOOOAHYIO ABTOMATHKy» HU, 
3HaxA BeJIMUMHbI KB, Ma M CeK, HEOOXOAMMBIe 
JIA CbheMKM B Tipeyesax MpovspeqeHuA ma 
Ha CeK MOKeT OpITh MOM0OpaHa s100aA HeOd- 


XOJMMaA HUSKaA BeIMYMHA BPeMeHH 9KCTIO- 
sun. (Jletabupiit pacuer He BxO;UT B 
OObeM AaHHOH CTaTbu MH TOITOMy HaMM orly- 
eH). 

IIpH momoww pBpliueynomanyToro mepe- 
KNOUATeIIA CHCTeEMbI ABTOMATHKH OcyulecT- 
BIIAeTCA MepeKINOYeHHe Ha «CBOOOAHYI0) aBTO- 
‘MaTHKy HB CJIyYae NPUMeHeEHUA CMe MMaJIbHbIX 
ycTpolicts ja UccneqoBanusaA (cepuorpata 
YCUIMTEIA U800paxKeHHA MT. J.), a TaKOKE B 
cslyuae CielWasIbHbIX UCCeOBaHHil. 

Ob6o06Ujax BbilLecKa3QHHOe, MOXKHO 3akJI0- 
YUTb, YTO CHCTeMa ABOHHOI ABTOMATHKH Tpex- 
(PaSHBIX aliapaTOB UMeeT 3HAUMTeIBHbIe Mpe- 
MMylllecTBa, TaK KaK «CcBOOO,HaA) ABTOMATH- 
Ka MO3BOJIA€T 9KCMEPUMEHTAJIbHO YCTAHOBUTb 
MW CBOOOAHO MOAOOpaTh ONTUMAaJIbHbIe (akTO- 

_ pbl CbeMKH, HanOOsIee COOTBETCTBYIONINe aH- 
HBIM YCJIOBHAM, a CHCTeMa «pany» PUKCUpyer 
SKCHEPMMEHTAJIbHbIe JaHHbIe JIA HanOosee 
—uaCTO BCTpPeYalouWIMXCA CHMMKOB HM MepekJi0- 
yeHHeM OAHOTO MepeKOYaTeJIA BOCIPOH3BO- 
UT UX OHOBPeMeHHO BKIIIOUAaA COOTBET- 
CTBYIOWMH PoKyc TpyOKH HU ycrpoiicrBa AIA 
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nccsleqOBaHuA. Bropolt nepeksuoyatTenb m10- 
3BOJIAeT MpoOcTO MU OBICTPO KOppurupoBaTh 
OTKJIOHCHUA HHUBM /LyaJIbHOH TOMUUHbI Tea. 
JjaHHas /[BOiiHad CucTema cnocoOcTByeT TOMy, 
YTOObI TpexbasHble PeHTTeHOBCKHe almMaparyl 
CIOKHOrO yipaBleHus, TpeOyempre cuoBpe- 
MCHHOH TeXHHKOH, H CMOCOOHBIe OOcIYKUBATL 
3—4 MCCHeOBaTeIbCKUX YCTAHOBKU, yOB- 
JITBOPAJIM He TObKO TpeOoBaHHsAM cmelu- 
AJIbHBIX MCCeqOBaHuH, HO UM paboTanu Ha- 
T@KHO, ObICTPO TIP BbIMOUHeHHM OObIMHbIX 
MOBCeHEBHBIX HCCIeOBaHHit. 

SaBO0M PeHTreHOBCKHX armapaToB «Me- 
UKOp)» cHcTeMa J[BOHHOM aBTOMaTHKM Ocy- 
UleCTBJIeHa BO BHe/PeHHOM UM Tpexta3sHoM 
anmapate «Kontpactop-150). 

STot HavOonee KpynHbii mo pa3smepam 
WWarHocTHyecKHii alnapatT, momepemMeHHbIM 
TIPHMeHeHHeM J[BOHHOM CHUCTeMbI ABTOMATHKU 
(MaKCHMaJIbHOe HalipsyKeHHe PeCHTTeHOBCKOM 
TpyOKu 150 KB, MaKCHMaJIbHBbIM TOK peHTre- 
HOBCKOM TpyOKU 1000 ma) MooKeT HaMOoee 
IleecooOpasHO UCMONb30BaTbCA BO BCeX 00- 
HacTAX Pe€HTeHOTeXHUKUH. 
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A. Budapesti Miszaki Egyetem 


Periodica Polytechnica cfmen ide- 
gen nyelvd tudomdnyos folydiratot inditott. 
A folydirat hédrom sorozatban — vegyé- 
szeti, villamossdgi, valamint gépész- és 
dltaldnos mérndki sorozatban — jelenik 
meg, évente négyszer, sorozatonként egy- 
egy kotetben. Az egyes kétetek terjedelme 
14-18 Iv. 

A Periodica Polytechnicdban meg- 


jelené tanulmdnyok szerzéi az Egyetem 
tandrai és tudomdnyos dolgozdi. Fészer- 
keszi6 Dr. CsGrés Zoltdn egyetemi 
. tandr, akadémikus. 
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A folydirat eléfizetési dra sorozatonként 
és kdtetenként 60,— Ft. Megrendelheté 
az Akadémiai Kiaddéndl (Budapest 62, 
Postafidk 440. NB. egyszdmlaszadm: 05- 
915-111-46), a kilf6ld szamdra pedig a 
Kultdra Kényv és Hirlap Kilkereske- 
_delmi Vdllalatndl (Bp. 62, Postafidk 149. 
NB. egyszdmlaszam: 43-790-057-181), 
illetve a vdllalat kilféldi képviseleteinél 
és bizomdnyosaindl. 
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